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KinMi«tl« ^•oosi t ies of »olt«B BUctuMS of alokoKXZ) 
oiOofiAo in totiw-B^^tyajsaottlm iodido haewm !>••& MOMHTOA 
tto fUaetloao of t«iporat«ff« ea& oonoM&tratloa* flio dttla of 
ItiUuNBittlio viooooity luivo liooii aaol^oa ia to«ttO of t&o t&roo 
paranotor oQuatioiio, The htatt tlie entropy aM ttm tr— 
ewmrgf of aotlvatloii for th« vlooouo flov haTo beta ocmptttoA* 
&t M i^^ er eottoontratlojis tke lioti^^rlioikluo irlooouo Iwtusnrioisr 
ie ^rodomicafit ant i t di&isieiioe tritlt dooroasin^ otmeo&tra*^  
tiofi of niolsoiClZ) oiiloriio* tm omposition ioi»eiKleiiot of 
idJEi^atio •iacosity liao hem. doaorilioa in toma of tlie fr«o 
emr^ of aotiiration« f^ tomporaturo md tbt eosposition 
&eptt&de&eo ^ata of the :^i&e&atlo viscosity and the s^^ooifio 
cosSuctanoa for fH B^rMiOX^ molt& h&sn l^ oen asaaysed in tbo 
l i ^ t of Vm %rifigs exp^«88ion• iho valuta of t ^ iieat of 
&otivg6iont t^o ontropy of motivation and t&e ts^% %mism 
of activation ixav« ba@n oalonOatM. 4-ositive entropy v^iiio 
for both tha kine&atio vieooaity and tlio spaeifio oonduotanea 
iiaa baan attrilmtad to tko mpttira of l»oad« in tbe asaooiatad 
apaeiaa during tna viaootis tlait and aplitting of tlia aaao-* 
oiatad apaoieo into aic^lar antitiaa* i««*t iona in tba oaaa 
of oondttotanoa* $ba tanparatura dapandanoa of kinanatie 
viaoeaity and tita apaeifio oonduotauoa liaa baan axpininad 
in taxma of a nodif iad four paranatar non-linaar aquation. 
Xba iaotbarmai ooapoaition dapandanoa of tba tc^m mtmr& of 
activation for tba kiaaaatio viaooaity and tba a£>eoifio 
flM kiiiMiatie viseottlty aaS th9 sptteifio ocniittetaiiM 
9f oiekftli l l) Oli3uoi>i^ * and tvlrft-4»»lut9r2«»«Miiiian iMTMHi* 
Bolt«a 8«lt •jrvtfB lurra b««ii &«aunr«d as fnaetioaa of tfl«p«* 
xwturt asA contmatvwMian* TiM tanptrature €9pev&%&em of v ia* 
ooaltjr and ooadmotaaoa Imira baaii daa«Pi1)aA iQr Xea8t"<«%uaz«8 
fitti&t^ tlio 4ata to tba tlivao pme&mtwr wonf^Xtm&e a%matiofi0t 
Tia* i t2i@ WW mM %h9 &m aoi tla» a i^nlf ie^ea of tihe omputad 
^arasatavSi A^t l^« and S^ aacat^ ixiad* flia a~; l lcatei l i^ of 
tho abova ai^asaiona iifk)^  |}®e& tcstad fof the ^rv^eaitia aad 
t l » jiosMini^i^tjs ragioaa of a oi&gla plot ©apsratal^* 
l^ ii&aar iaoraaea in tlia e^ tas© tranaitloa t®mfarat«i?a* f^ with 
U.^^ U. . . . [ « . . ^ ^ ^ .» .» e t t ^ i ^ . . . *o an ^ « « « 
i a tlia aet oolraaiva foreea* i M a ia dut to tiie ooBflax fos^ 
satiim «Mfll^ axraatimUj^ eaporeoola to glaaay atataa* Sao«» 
tliamaX eoaeoatraticm Atpmidaiioa of iriaooaltjr oad apaeifie 
ooaAttotanoa aa a a l i aa tlu»aa of tMSjr oonraapoaftliig aaargiaa 
of aativatlott liara l»o«i diaaaaaaA* fHa aaargr of aativatloa 
for idaostatla vlaaoaitjr aad ataalfla ooaAaetaaoa liaa teoa 
aapXaiaaft l a tlia a i j^t of iao-«aar^o ooaoaj^. Oa tlia baola 
of tlila ooBoaptt tlia oonraapoadiae axpartoaatal toapwratavaa 
vara iMdottXatad at a aalaetod valua of a « ( f / f^>* Xataraat* 
lag yalsllwiaiklpa jftataattt taa glaaa tranaltloa taaparatitray f^ 
aadt tba pra-aspoaaatlal pavmiatart A^ aad aloo tliat of tiia 
oorraotad anarglaa of aotlTatloa» 1 ^ ^ v l tn th% f^ lunra alao 
^••a •xwida«4* 
Bmmttf$ irisooiityt wxt& •Xtotrioal oontttetaiuMi m$tmwf» 
Bitxtts for »olt«ii lULxtur** of pftlI«Ai»i(XX} i^ tXorid* aM t«tr«» 
ii«»l»tjrl4inoiilia i/roeM* (7BA3r} HaTt ^an raaS* ao • f^otiea 
of tottporaturo, fho do&sitr ^»t« ««]*• Iftftst^staareG fittod 
to tlio otMationt / « a • bft vliAro j^ie th» aansitjr* a and 
1) &tm paraectara and f ia tim ttt&parattsra in kaivla* fIta 
molar volsoiaat V vara oottputai* flia t^t^arattira dapendaaoa 
of flttiditar a&d ooMttotasca data hava twaii axplalnad oa tiia 
l»aaia of i;ooaittla*8 6s:|sraaaioa» tlia fraa volsuaa codal» tba 
oonf^uratio&aX tntropf model.* sBd tli® ©airiroii&eattid roiaaca"* 
tloa ciodel* thm para&atere for tiie raapeetlva sodela liava 
h9mk oQB^tad 1^ 3Laa6t*a%i&ara8 fitt iag t&a data of tbesa 
atttatioaa ^d tlia&r elgaifieaiioa iias Ijaaa ^p!meiaad« tim 
vaa»aa of ?^, tlia i&trlJifiio molar iroli^a and titat of f^t l&a 
iPLaaa traaaitioa taaj^ratura hava lia«i avaXuatad* tim ai»i>2i.* 
aabllitjr of tiia a^ira a^uationa la laadarataadiag tlia taapara* 
tara and tba ooaeaatratloa dapandaaea of tha traaaport pro-
partlaa liaa baaa axaniaad for ttia Arziiaalaa aad tha aoa* 
ArriMaltta raglaBa of a alalia plot* fiia tnwgiUm of aativ»-
tloa for flaiditf aad tlioaa for ooaduetaaoa hava baaa obtaiaad 
froa tlia darlvativaa of tiia a(|«tationa baaad oa titia aliaira 
aodala and aXao froa %im taa^ot valuaa of tlia Arxiiaalaa 
pXota. tim valaaa of aaarg l^aa of aotivat&oa ooaputad froa 
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UmlmmmmJmhmmmJbimiSmJIlLmJmmiA^^ 
Oa* nay or aay not •gr«« vitli HiXiclHri»4*« swMplBf 
r«B8rk ** viiSob ttrgoMi i^ai&tt f&« prtiiNtioi iH aoysdl 
IKtuid* of *holitaS *lattlot«S *OO12JI*» *Ta<ssiiQi«(i*» or 
*»olid Ilico moloettlos'* Ho htm ^ t t&o opinion that tJ&« 
flow in liquids talcos piaoo tixmvt^ iBome othor i»pro««liro 
and sore natural procoos, mxt the f&^ x'dmsiiao titat tlio 
protolffib of vioootto flow in liquids io fttiH invitiziglir 
•0^0 mi^ t&ntaXiniBsS^ ohaXltnging* Ue^v&l thtorieo h«f 
t>««n propotmied bat the asthentieity of aioot of tlmi i« a 
euapeet and tiieir applieatiility eadly li&ited* fliat i e why 
unabated intereat ia at iH tmiMg talcan and imi^ iatportanoe 
gi<ven to tlie moaaureaenta of viaooaitiea an€ oonduotaiioaa 
of Hqttide and liqtxid inixtiaraa. IMa ^robl^s of anderatand« 
ioj^ - the nature and theorar of tranaport l>eha:vlour iiaa bean 
attaojced t>9 atadyin^ both the t«&perature and sif&mir9 
dependenee of Tiaeoaitir and oondaetanoa. Hneh iafonaation 
haa alao been found to be obtainable from the atudy of oo»» 
poaitiott depeadenoe of Tiaooaity and eoaduotanoe in liquid 
adUturea, 
fhe tenperature aad preasure dependenee of Yiaeoaity 
and ocmduotanoe have led to the propoaal of aoTeral enpiri«> 
oal aad theoretioal expreaoioaa and i t wil l be worthwhile 
to nahe a brief aurwey of them* Unliice ^aa viaeoaityy in 
vbioh iri«eoiM btiittTioiir ie due to %b» tran«f«v of soKontiM 
amongst gas molsottles on aooousit of oolMslOBt •Iseosity 
of UiidJs Ssorsssss vith knorssBisg t«aip«r«t«rs. At ht^mr 
te»psratux«s mil sbovs the flossing point of the liquid 
i^isoositjr and oondtaetsfioe eJftangt vith temp9mtwp9 acoovdi&g 
to the aquation 
vhars ¥ may ^ aithar viaeoelt^r or eonduotanea, A i s an anid* 
ricaX BweaneteVf i^ ie the ensra? ^^ aotiYation ^mracteristio 
of the prooeee and 21 i0 the gae constant* ^hie equation has 
getioralisr Ijeen toovn ae the &rrhenius equation* tostetimee, 
i t i s aloo referred to as the AnOrade eq^ation^. I t ie 
a^par^it fross equation (1) timt the aoti^^tion en^fgy ie 
te»perature independent in the ctme of ^rrhenius beha^ viour 
for the tran8|K>rt ^iroperties, hfriJOB viauaiieed the visoous 
flov in liquids a© due to the ehmige of init ial equilihrius 
position of the soleouls into a hole and tgr appljring the 
ahsolute reaet^on rate theory to this proeess he arrl'ved 
T • (hK/tf| exp [iA0*/^5P] (2> 
where h i s the JBlanok*s oonstaat> K the Avogadro's nnal^ ir^  
V the solar veltaBe and A &* i s the solar aetiTatioa iTee 
energy for the viaoous flow* 
Oa tJM 9tb9r handf mtvtAjff of liqulA rXmwittmm m» m 
fuaetloa of i^ooouro rofloetod oa %1m dopoaAoaeo of Tlseo* 
oitX OB * SMV iogrvo of f^ nmdotttf aa^ol^i 1ili» froo sii^w or 
tho firoo vol»ao» Bftsod oa this viow. propodod 
aa equatloa vhioh loay be wrlttea in a modifiod form «• 
f «• i ©/(• • b) i3) 
la vMeli • r@f«r& to thm 8|M»oifle voliwe of th@ lit^ iuid vMlo 
b axi^  o ar@ the omi^lrioia ooaiitaiita* tim parameter» b i s 
foiuid to resttLbXe tii@ vaa der KQuI*a vo33»9 and (v « b) le 
a cea@tir« of tlio free VQlxme of tUe liquid* la roooat jresrot 
iilMobrond^ sodlflod tliia oqmatioa to 
vh»T9 V iB the ffioiar volume» B ie a coaetant aad V^ i« known 
as tiie BOlar iatsriaelo vola»e* 
AH the above eQuationa have been found to be iaade* 
«uate to deeeribe the variatioa ia viaooeltsr and ooatoetaaee 
of liquida ia the lev teas^rature reaget i»e«» near the 
fjreeaiai; folate of the liqitlde, Koreover* equatioae (3) aad 
(4) vera applieable oaljr to uaeeeo^ated liqulda erea ia 
the higher teaiperatare region* the euperoooliag teadenejr of 
•everal U^ulde had added auoh flaroar to the OMsplexltjr of 
aueh etudlee la uaderetaadiag the teaperature aad the ooaeen-
tratloa depeadeaee of traaeport properties* Sepeadiag apoa 
^i 
witiiottt th« iftt«rf«r«iie« oiT oryst«3J.is»tloii Mid in tlii* 
•ttp«roooItA r«i^zi •••x^r li%«lA dairiiKfefts from I ts inrlMztluA 
b«li«vlo«r for tlie f3.ov properties liiBi tlias* of Tlsoosltjr 
imd ooiiduetanoo* 
LoolittlA^ proposed tQT tiie first t i s s @a OE j^tiriofti 
e(£uatioa in ttma of tut f3r«« 'roloais to soaiaal for tim aon^ 
^rrlumius t^ ohaviour of liquid 'riftooeitiee msA coaduotanoss 
at lov tempsrat^sros wMeh. i s of tlie fore 
i7£i«i?<» 4f and B| ars ths «mpirio i^i pmemmtevB «Mla V^  i s t^s 
sj^isoifio irolnsis of ths iiqixid at 0 E. h^© free voli2S^» V^  
i s defiasd m 
»r - T . T, (6) 
fh» ?^ vas obtsiasd lagr sxtrspolatiiis t te spsoifie voiuits of 
tlis litiKid to 0 £ iproTidsd tlisrs was &o ^bass OhangSt If 
DooUttls*s ooaospt of ?^ i« oorrset, ths frss voiisas can 
aXss ^ srittsa as 
t;£ « tr - ?j^  • <K\iT • 0) • oi%f (6a) 
^alistittttintf tils vaiits of tho fr«s voluBts froa sq (6a) iato 
sa (5}> «• obtaia 
T-A, s«f [ i f l iM f ] (7) 
r-
u 
Xu osi>» ttw iM BO pSiami i^ umst Aom to 0 £» cK MQT )» 
ttSiiUMO^ to •tory iiuii|paifieii&t2jr with t«»p«ratitro aii& It 
oaa bo a(vorii|^ ovor tha t«m|i«ra.tui7o raago of study. E^»» 
tio& (7) stay titoroforo, tnam out to |}« slKtlor to tl^t of 
thm £vth9nXvM equation (t) iaii4» c^nooQtidntlyt tho i)ooXittlii*s 
oane®^ of V^  appoaro to 3^ @d to tlio iiiTttieiiiae t$^ of boha^  
vloixr far tlie viscoue flov over the coitire tes^trat^o raiigio 
of study* TOM faot that e^uatlan (5) dsscrites tlie tios-
^2^r^nla» visoous behaviour of Hqulde at lav tis^sv&turee 
eepliQticaJLly etresees that tuo conee^t of V^  sug^eted ^ 
i^ ooXlttJyo i s not Goin^ct* ii©v@rtliol«@@» th® applicability 
of Boollttls*® e»i^ r®s®io& in tm^^stendiBg tJ^ e trcmsport 
l^liavloup in iiaiay eases® i s aoauastionable. I t cey» tliere* 
faro* bo 9z^reem€. In o. s i l ^ t l y sodifiod fom 
¥ (•» ^ or A) - A^^ ^^  mp [- B|^^^/Cir - ?^)] (a) 
in vbleh A| asd £| cure eepirioal parsisatsrs, ¥ l^ ti^ e molar 
volMias at any ttoporaturs, ajE«l V^  la th© Intrinsio volutts 
or tiw Btolar VOIIIIMI at t . , 
o 
thm dissrapan^ itraatloaad abava ra^ardirig tkt 
i^oolittia's viaw on the Y^  vas aiiparantly ramovad by conal-
daritig a pham^ tranaition in euj^ ai^ eoolad Xi^uids ab^ jva 0 !• 
buo& a tranaitioa vaa tarsaad m» th% glass tranoltion axid la 
turn tlia eorraspoading tampar&tura vas Idantifiad as ths 
llXass transition taepsraturs* TIMI glass transition lias not 
«pp«ax« to b« » m«a0iir« of th* s«3jPUitioii j>ro<M»«s takiiii 
^iMum oY«jr ft ««a|»«7at«tr« rimgt inattiiA of taking; pSj^ oo at 
a l>firtiottl«r t«ap«ratttr«» tii« 8o<»oa]JUi4 glaoii trwieitiott 
t«ttp«ratur«» X^  has alao boon foaoa to ehaaga vltb ^ e rat* 
of eoolljsiE* th» oooasTonoo of ^plasa trai»itian ie iio<^«8ary 
to avert tho entropy oatastropiie am eu^asted l>y Kmiz&mxx^^ 
Based oa tMe view of ^laea tr«aaeitioii ai}& coiial4erliais» ?^ as 
tli© epedfic voliaie at T ,^ Cohen aaS Xwmlaill^ ® ^rovlAefi a 
theoretioel hasie for iiooMttle'e «i>irica2, equation mid ie 
z^ioim ae tisie i^ 'ree VoXuse IMory, Otioli a free volume sodel. 
equation lis of the form 
^ anS % are the esiplrloal paremeters aiatS ^^  la the Ideal 
l^ Xasa transition teisiperatiire. I^ i® fonaa to be lover thaa 
the exierl&eatal glaea traneltloa teniyerattiret f Igf ahoat 
to &• The ooatrllMitloa of the freexjj^nential teap^ratare 
tera to the teaperature depea^eaee of Tleooelty nxA eoadae-* 
taaee hae i>ee» foanft to be aegllKlble la oost eaeea and the 
eapoaeatlal part predoalaaatlr aeeoitats for the aoa-i^nlMalaa 
vlaooue beharleur* Therefbret seaetiaea la literature etua-> 
tloa (&} hae aleo beea employed vltheat the pre««xpoaeatlal 
teaperature tern. £«uatloa(S) vae a well eetahUahed eaplrl* 
eal equation leai^ before the pubUeatlea of the free volnae 
model as It vae applied ettoeeeefully to deeerlbe the aen* 
7 
Arrhmlvm lMili«rioiir of visoosity una eonduotaaMi Iqr ••vvrol 
«tttlk0y«* fMm ^qaamtXon 19 also Itnowi «e tli« V0£«li»7aB«n»» 
Man fuid aitote^^ preposvd a «iai3jir «<|uatioB ae t^at 
of (6) to expXaln tlie iioii»AriPh«iiinA htlhmiovap ot tfmmpurt 
proo«»ees in golymers^ preevsiiag that th« traattpovt \mhm» 
•ioixr trse due to oooperativa tifaatition or relesatlon l}ot» 
««•& Ronomer e«^ont8 (oonfl^ pAJPatlantal) of %h» po9;$£^ «r« 
^^ ojr eo^e^ted tiiat tke conflgorationaa. entropy of ^ e sye*» 
tea teaae to beoon© aero at f^  iDstenA of t&© fro® voJiaBBe* 
2li6y olitained an esciireeeioa for tiae a:verii^ traaaitiosi 
probability* f(S) of the fom 
vliere A i s a fretuenosr faotor* A/O^ i e the free energy barrier 
per aol of partiolea liiiideri»g the ooo^eratif^ rearraoi^fteiitt 
e* ie the ^ritieaX eoafi^nratioiiai entropy vhieh a region of 
the JMuid miwt peeeeea in order to anderfo oooperative r*» 
arraa«eKeiiti k ia the Boitaoan oeastaat and 8^ ia the ee»« 
ficaratieaal eatrepy of tiie maeroaooFie mi»9r ayates* 
fhe develefaent ef the above equaliOB by approacisatiac 
lAere A 0^ ia the ehaa«e ia the heat oapaoity at the «Xaaa 
traaaitieA* Xeada to aa expreaeioa baaed ea eoafiguralieiiai 
8 
•ntfoinr ttoA*! (0J9I) miiQiit ator f^ « l« •<i«lT«l*iit to tlM 
vt l l teomi ffF •tualioA for tiM tOMporstiim AopoaAoiioo of 
rojjoatioa i^ oeooaoo in ^laoo fondng litttlAa • Slw ospro* 
oflloa boooBoa 
«M^ Bay bo ai^ttoa in the @odifiod fofm aa 
f(f) • X oap [ i V t aa T^J do) 
iioooatJ f^ i t i&aa boon oboorvod timt ia irox^  3AV ton* 
poratiiro rango ao@r f^ tte viaooaltjr aad ooaSuotitiioo of 
U^oMa rotiixs to tlioir Arrbaaiua boltaviour^ ^* flltraaoaio 
apocrtroaoo2)ie moaoaroaoata^ ^ iusm vofOalad that a aiatrlba* 
tioa of aotivmtioa oaorgloa ta^oa pMeo ia aaporoooioA 
litttida m!& tMa loA to tbo ooaolitaioa tlitat tJ^ o ao»»An^oai«a 
boisuKfieiir vaa 4»o to tiio bapoaiaaiag of tbo Aiatvibtitioa of 
aotivatioa oaargioa at iatoftto4ittta to^poratavaa* SiiaMaa 
aaA liaoodo^ ^ propoaod a aaioi to aoaeaat for tho Mi^ tMs* 
poratavo istrlmuXvB^ iatoxno«iato tottporatara ami»ArrlMaiaa» 
aaA tlio lav toaporatara Arrhoaiaa boluiviaava of viaooaitr 
aad ooadaotoaoa of ii^aiAa aaA ia tannoi aa t ^ anviroaROBtaS. 
ralaxatioa aodaX {mm) • for tbia paiipoaa tbo oxproaoioaa 
uaoA ia tbo ao4iifioA foxm ara of tho typa 
9 




tiost of transport $rop«rtjr» ^n j^^ ^^* ^ ^ omrago di«tnimtioa 
of eimtgjf of aotivatio&t a^ » t^t m& (ZQ aro wspirlesi par«^ 
s^otore C^penais}* aow@ir«ri a w i ^ ap^lio&liility of tMo 
mod.0l l^&@ But b®@33 reoog&ieod* Ibe isofit reeont etaffurmtonto 
on tim hi^O^r vleootis Ca(ji0 )^2"»^@3 i^Xt^^ are i&09&^@t«at 
vitii tii« iare4iotioiio of the envixoBRffzital apeaas&tioii isodUil* 
fiio oonecatratlon a«p«»d«2io» of Tisoositir and oo&dao* 
t«aot ! • am^ aora ooaiillaatod to Tiaaaliao at voH. as to 
iatorprat* Itoaotoaoaa •ariatioa vitli ooaoeatratioa hem not 
^•aa rovaaJytd ia a fairly larft aaabor of Maarar •olatioaa 
i a U%aiAa or aolta* Savaral otaolioaa iaava batn IHPOPOMA '^^ ^^^ 
to oif lata til* ooaaoatratioa AopoaA«iot of tranapert projiartjr 
i a Maarj aqtiMK^ tta aaA aMi->a|aoatta ooliitioaai Imt aoot of 
aaoii atutflioa* ^AV* ^ ^ B f^ mad to bt laaAa^aata at vorr liiftl^  
oeaaoatratioaa* HiaorotloaL oxproooioaa liaro also iNioa fro* 
poooA to ioooribo tlio oomooatratioa AtpoaAoaoa of traaaport 
10 
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ooB««iKti«ti«a of mm &t th» oo^pos^la i« • t i l l IIBA«P 
fi«r«l»jB«st» Xniirtet si^ piiKia^at haem 1NI«B miA* I r «tttetl>» 
tutiiig tii« iaiiviAit@l o»iie«ii%ratioii->#«p«aft«fiO«« of thM mtpim 
rio&l parmotora iftto o^uiitiono for onttlaliig tlio t«eiP«r»» 
tiiro aofondoooo of vlooooity^'^^* §«Qii sltoaifto f a l l i f 
tiso «^4rioal panmottiw aaoir iivogolar variatioao alth 
oon^mtvatioa. 
It m^ bo irisifiisliao^ ttom %tm above briof i&tvoaiie* 
tioa tliat tit* iiaSoratimSiag of toa^^ovatara (aa vail aa 
f laaoBia) aaH Qoaoimti*«lion Sopaadaaea of irlaooaiti^ aai 
ooaittotaaea of li^aida aa vail aa solta Ui laai&ataata a&A 
aaoaa a m^htit datailat atuijr* flia aavalopiaiii of a fliyai« 
aally aaaaiaiefai tiiaoargr far gatplatatag tba traaapc^Pt IN^UI* 
•iaar ia a ahaUaaglag prolilaa i a tba atal^ of l iqai t 
fvayartiaa %o«aata» Stiarafova« a a ^ atailiaa ara aoaaiiara« 
%a aa oaaaaraflaf• 
iriaaoat ia» «iiarafora» aa altiapt to iinroati«ata taa 
traaapotrt baaaviaav of biaiffy aaltaa aijctaraa af aiakoKZX) 
and flladlaaiXX) iiOa^iaaa, mi^ {M • ffi or M) vita tati«» 
a->t«tfiMMwalMi Wm$M {fBiMf) mU aiailarljr tiMaa af 
aiaktl iU) aaiaaida vita tatWMi»>atyl —oataa iaOia (fBiZ). 
11 
Aniiaraxviui tr8iuiiti(»& IB«%S3L bttliAM (11X2) aisaoXirt i s aoltta 
t«tr*»ttXlqrlaBiK»ai«nii halldeat M^AX (E i« •ltli«a? tli« ftaia* or 
upto a)>ottt 30 MOl p«r oant* 7h0 py«»«ixot ot tttvatiAadriil 
goon«ti?|r for tlM complsx «t«elo«t ^^2^2 ^*^ ^*^ ••tfiiaialstA 
m^otromoapXGuXXy in s u ^ Mtiarsr m«Xls^ *^^ «^ fli««« solt«ii 
fiilxtures do not sttporoooS. in tlie dll»tft ir«gloa irt3«z«as they 
roadiXjr uBdorgo suporoooliai^ a% lii#er oonoeatratioiis (&1IOY« 
20 moa^ ) In tiw •aperooollng regloa asoooiatioa 2i&@ iHiea 
reported to tales paaoe In tlie«se Byeteme to form eXtuitere of 
t ^ type ['^ 4^  j2 [^2^2**]* ^^^ ^"^ aeeooiatioii ia tlie rotsio 
of 2i t £iae aooouateS for tM n.mimim BolsihilXty of oetal 
Glides upto ^  33 BOl per cent in tetr»-a3Jgrla&g^9iilUB iiaXidee* 
I t many^ tiierefore» to i&tereetiag to imderstand %t& treriatioa 
iM traiyiport"»teftperature tnOrn'riotir with incxreasl^ teadenci^  
of tiie mmlttt undergoing eapereooiiag. 
In tlie firet eiiapter tlie £yriag*« ^preeaioa liae beea 
eaipXeyed to explain tlw tenperalare depeadeaee of kiaeBatie 
•iaooeity of fBAZ'HIiCil2 aelten aaXt eyeteM. I t han furtiier 
beea applied to explain the teaperatare depeadenee of tlie 
kiaeaatie viaooaitjr and the apeeifie eondaotanee of tBAfir^  
SiClj aelten ealt ayatea aa well* im atteapt haa alee been 
made to etadjr the ooneentratioa depeadenee of kiaeBatie Tia* 
ooaitjp ia the eaae of the foro^r and kiaeiftatlQ viaeoaity 
audi apeeifie eeaduetanee in the eaae of the letter* 
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Xa til* ••«oiid «lMypt«rf tli» lciaMMKti« Ti»o»»lt|r wMl 
•p«eiflo ooa4ittet«aot of fBAllr^ 2(i02.2 aoXttft •«!% ayattn li«r« 
fi» dattt ki«v« b*«a l«a«l««%\ia;r«8 fittod %o tn* tlaro* par*-
£s«t«r iioiiPoJLiiMar •tufttioiuit tli* Vot»WflM u^D»«»ftt].eli»F (Vff) 
and tj&« oonfiipKrationaX antpopy aoAaX <0I%)« T2ui eoaeaatrft» 
tloa dapeadanoa of JEiaanalio Yiaooalty oaid ths^t of tha 
apaeifio i»9aduetanea liaa liaeii axpXa&aad ia th» 2JL^% of tUa 
iaoaaarglo oad isaatropla eoneapta* 
l laally, ia tlia %&»% olmptar daaalty* •iaooaity aad 
ooadmotanoa aaaaurasaiita of fBA^^ i^ dCX2 "^ ^^ n^ ealt ejat<»D 
iiave l^ ata sa^a «a a foaotioa of taaparatara* Th» flaidity 
aM tlia ooadttotanoa data hm9 boaa axp3jdaad ia %*w&m of 
tiia i^oXittXa*a axpraaaioa, tba fogaX^famaaa^ftal^iar (VTF)t 
tha eoafiguratioaal aati^ opy »odaX (OIH) # aad tJ^ a aaviroa* 
aaatal raXaxatioa aodal {MB) a^uatioaa. Spaotral atadiaa 
Haipa alao Itaaa aada to idaatii^ aad aataliliali tlia atraalura 
of tiM oaapiax fomad* 
£» ^ t* ii d t i: Si u T k h 
13 
(Slumi»miMt fvtvi^a^tetjrlaawioiiiitti lHroBia*t - i^Aii* (flaloit 
Ai^«roiis 1^ *40312 (^ oltaftoa Matluijrt i^ aAott) eaA tal^ dNiyoiM ltiOX2 
r«€ry«tftllls9di tmmtiiijr&r&f Qt UIQX2 {MM) itsias purified 
Comtrolal tMosi^l etia^ria* oontiiiie traoee of aeid* 
and otli«r ii|piritl«8* I t i s ttv&t ^raotloiiatvAf proferably 
ia an sa.X glass apparataa» £irc»it qaiaoliaa la ovdtir to raaoira 
aoid impmfltXeB* fha irooelirer la iiroteated ti^mi eolatttro tgr 
a oalolua dilozlda tulw* I&e dlatlXlato i@ thmk rafiraetlon* 
a t ^ aa before &PQm t)oilad 3i&a«a<l oil* the fi^Eatiaa at 
te*p* 76*7S^ C la oolXeeted a^ atoreA la noil f itt lag glaea 
atoppaired bottla* 
flia fla«ljr go%i&ev& y^ fsryataaLUaad niakal ohlariaa 
haaalijrdyata ia talcaa ia a rauad Isottoa fXatik aaa fmahljr 
dlatilOad taioayl oaiarid* i@ addad at room taaptratux«« 
Biraaatioa of sttajflnxr diaxida and 1:^vo&m c^larlda Imsiiem 
at aaat, 
UXQl^^m^ t 6 8OCI2 " "> «iCX2 • d SO2 • 12 HCX 
Aftor taa iMMUac aaaaaa taa ftM»k i s a^uipfad with a 
vafXnx oaadaaaar sad tlio sXttrry i s rsfXastd for I to 2 
iMiara* nha oaadaaaar ia thsa srrsansd for distiXXatioa aad 
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t)i» «xe««« thloayl ehlorld* i s rtttortd i& Tacno ufilng m aary 
I^ Tia^ f •rrt4 to a v»Qinm Assleet^oip eontelalae |»9ta»fti»s 
Jlydroxia* ai^ «tof«d for at Iwemt 12 hourn to rwMivo roKidLn* 
ifi0 thioajrX eblorMo* $M jirodaot ie tlioa tvanatowod to a 
sultablo ooatalsor la a dry IK>X, 
gottgoyatwy eontyoX» Ji^ roparation of ea^Slta aM tlio ^oaeura* 
si^ enta nare meA9 in a tl^moatatad glaroarol tmth ixk &r&w to 
siai»tEii& a uaifOTtt t^paraturo* th» tmth «oxuiiat« of an 
Usmveion tmmt^ (2^0 ir)t etirrar* and eJbaeJ^  aod oo&taot 
t^ofcossotar© [iTax* 4Ci50 l.'4? « 0.03 A Ojj • 2§0 ? (Om)] • & 
ralagr [^wio typa Uf fS.Ot 220 V — fS A iclo7&iiajr)J van ti&aA 
to ooatrol tiio varlatioiui in tdsparatmra* Tha ovaraUL t^i* 
^ratttra ataMlit; vaa vitliiii z 0«1®« 
jtfragrf'^ tioa of Siplost fha daairad saaount of aoXvo&t warn 
alloiMA to malt in a aai^od 0«ai>ltt tuba in an inort a^ ftoa* 
jiliara* fbm taba vaa ailovod to oool in a daoieoator maA 
iiaiii^ aA alalia* fiia aaooad waii^ iiiaK givaa t&a axaet waigi&t 
of ttoo ooXToat tliaralgr oXiainatiair tlw nainilit of tvoi^ paa 
oir* SMo aoltiag of tba ooXToata tefora nai^iai; m>rw 
oaa m&w% jpfurfooa* Vhaa tlia ooXToat ia aaltoA asA ooolad 
rapidly i t boooKoa ooapaot and i t s eopaoitjr to abaorl» »oia« 
tufa ia aialaisod* fho ealoalatad aaouat of tba aoXuta was 
aixad with thf aolvaat. kH tha aixia«o and tranafara vora 
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mBA9 i& » ArjT l^ ox* A •tr«aiB of jniar* wid drjr nltrdgnii i s 
paii«<id ia thai hox toie two h&wpm httt^v mmiM^ i t , i?2ioiipli0« 
i*iie DCiitaoxiiUi i s lc«^ exi^ osed %M t ^ l»s»x «Mi0 i t i s l»9ii^ 
usstf* tliis sssiurts tlmt ths atssosp^rs inslSs tiie dry box 
i s iaert sM €rar« 
^M simpie tal>e« ndir oontaiMsiis tlie knoim asionut of 
solrsnt QiiS @oi«*9» »a& Iiat3.g®d in & Imoleet in tlis th^vm^ 
@tat«a tmth ^ssiotaif^ at a tsmp^rattirs cii^tljr atioirs the 
QSiting point of tM soiirsat* A ooatisuoiyi @ty«am of purs 
a&i Snr aits^gsa «QS topt fa^iriiig in t^e ^sclstt vMle t^s 
teatin^ VBB b@iEis ^os«» fli@ lieetinc oontinusS ti3J. a oXegr 
{i:olt vac obtoinsd* 
iKMO^ itir seasyywsKmtst Pensitsr messmrem^nts were ssafie ueing 
a diltttoffi$t®r of approximately ^.0 mX oay^ f^L^ ty vlth graftuat* 
sdl #tsi& of 0«0f »1 divisions* i'iis fnariss on ths 8t«» of tliis 
dilatoastsr vsrs eelitoatsS W maMn^  usm of tlis iiaoiin dsn^ 
s i t i s s of purs BXuS. dry tuinoiins at tsst tsmp«rat\trss* Slis 
irolaitts e&«a«»ss in quinoiins iurinie ealilMratioa vsrs rsoordsd 
as a faaotioa of tsafsraturs. ThM valuss of oaXsulatsA 
volSBS of ^uiaoiias vsrs pXottsA againiit tlis divisions on 
tiis stSB of tbs 4ilatosstsr* Siis plots obtainsd witl^  ttis 
bsip of Isast-sftuarss f i t gavs tliS tatai volms of tlis i i i*» 
toastsr as vslX as ths saast volnas bstwsitt tlis tvo sttoesss«» 
ivs divisions of tbs Kradtiatsd stsa* k laova eaoitnt of tlis 
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eioZton e&Xt saapXt vas thmi tr8n»f«rr«d to th« eelllnriit^a 
aiXotOQUiter vitli & •&«!»« pamp and tli« dtiiaiti«s «w« det^r-
^•ratttvo. Site aoeuraejr of %h»tf w.0smux9m9ntm vas vithift 
• 0.: 
Viacooity MeeaoriaBiitai UtmnosNUIibelo&ie^ ^ trijioosotare or 
vi8o<K3^ «ter GOBattrnta 0«03$& and 0#02£i6 <^%/memt V9Bp%etirmXy 
Wire uaad for inaeosltir tuemwemmi^B, W^ vtf^imuet^r ooiiaiata 
of tlirea £>si?a3JUil tulsea^ i*e«» :roGal?iQgt mtaaoriog sn^ aoaci-
liasy. ^im raoeiving tut>© for,;© a *t$* with tUe Eaaoarloa 
tiitia tliroti4^ a h^hm 2eo fKlmoial Wltm imro ©eslad to tlia 
E o^aauric^  tu^* i^iduoial i^ orka o& tlieea t^^ tmltea vara meed 
for raooz^ing ti^ a afflux tiitia« 'ih& asutilia^jr t u ^ «aa 
eaaled to tbe maasuria^ tube t!irot%ti anotlior tfoXh* l^^ o 
saasurlug taba aXao containa a ciii>ill@3c^  of a^ ^^ ropiMato 
lant^tli anti dles&atar* 
Za ordar to maaeura iriseoeitiaa tiie viaoostatar vaa 
elaapod ia a irartiaaX jpenltioa and fiXXad with aaffiolaat 
a&auiEik liilttid ao tiiat ao air biibbla vaa lot in tlia ea^iXlary 
tttW vliiXa tb» fidaalal Imlti vaa fillad, ^Blijrdroiia ealeiuM 
cblarida tuba vaa attaotod to tha opaa •nim of tiia Tiaoe* 
tm%9V ta aivold abaorptloa of Bolatura« f ha -viao^satar ooik* 
taiala« tiia aaapla vaa aUovtd to atand in tiMi tisamoatatad 
bath at tJoa da^rad taa^iaratttra for about 30 alautaa bafora 
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r«oovAla^ til* d«ta so tlud tii« tlt»f»«l flttetaatioii ia tlw 
•i«oo««t«r wM mlalni»«a* Sl&t sw&pltt wM vuelMa into tlw 
tMwAal btkXb witli a 'Vaottuft $mtj? aoA all0V9li to stmd tii«r« 
far about 5 mlimtts t^ olo^ing tli« oaleiVB ^iXona« tttl«s 
vltli rttbl»«r oorks, Sl&« r&bbtr oorkm wv thwn. Tmm'9«A Urmn 
th* tabttt ana tk« tlm« of fsdX of tti« wmXt fnm %h% upp«r 
tidueial mark to tli« lov«r one vm iiat«S tliroo or fotir tiaits 
ana tho stiia of tlMM mo«mir«m«iitB roeovdoA* Tlw aoonraojr 
of m«ftBiarosi«at8» in this ossot wme witma jt 0«t^* fba S«i« 
fiity as well a» •ieoositjr moasuvo&ontt v«ro and* in a 
d99e6Qj^t"^ ovdar of t^sptratare* 
£0%ttmkXX3jB*• •quatlon n^a b«e& mtplof^ od ia compatlag 
vifiooftities £ym^ dtnsitir aa& tino of faXi data* iiecprdiag 
to tM0 o^uatloa vieeosltjr* ]^^  i s ^vea ae 
viMr* li i s tlio li«i|^t of tue li^ald ooli«sa IA tl^ o TiioMiotory 
/ ! • tb« doavltjTt « i s tho !!ieo«lfiratloa in* to i^vity^ r i s 
t)i« vadias of th» eapiUsry of ths iriaooaator, X ie i t s 
lsa«tfe sad t i s tbs tias taksa for tlia Xitaid of voXsas T 
to faiX tliroti«li the oapillerjr* ¥lis abOTs axprsssioa majr bo 
vrittsa sa 
y| mf^ t 
vtMYO 3 « nhgn^/B XV, a ooastsat oliaraataristio of ttM 
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•i«ooft«t«r a&d i« ImovB em "^immmtif* ooiuitaiit* 71M uRlt of 
t^  ! • Kipa**^ ***^  or poi»«« flio ldiit£itatio ^soosity i s ^•tiiitd 
UoMttotmaoo Kostrerfiseptgt The oosj&i^ ctanoo tmomxt^umitn wew& 
m&&% ttsing fos&Qival ffypo 01. 01*024 (eonsltlvitar 1 0*2^) J 
coMuetanoo brid^ and a etfuaiSard dip tjr^ ^ eoll« TM eoll 
«iii} oonstruotod liQ^  e«alit&g t«o platizxam foiXe eadi Hnvisig 
m% area of ^ 0.(^2S m^ to oi3i@ end of a ooraii% i^ Iaes tiibe« 
f%o 3^^ tiBum viv&B wG^^ fyrtMr eoei^d to tmB& two pictlmni 
foiJu» «Mc^ oonro tlie pirposo of sialiiiM; oleotrioaX asntaote* 
'.^ i^o eell coitotazit of t ^ cosiuotit^ity oeJa^aetermiiieS vitli 
a aeoinoK^ia iiOX &oattti<m» vae 0*00613? cT^* 
A oori}ii% tttbo containing tii@ i^ eXt vas en&^eMe^ i& 
& tiiorftOttatoA limtii* th9 coXX tr&B Sip «^A into the molt and 
•Xoetrioai eomioetioii mam »»&• betvo«Q tho ooMuetivitir 
brid^ and tiio eoXI with tho b»lp of ooppor viros* C«ro was 
taicaa to roaova osy air Ijubbla etieldn« to tiia aurfaoa of 
tlia piati&Mi alaetrodaa* Qtmoat praoautioa iraa takan to 
atoid ateorjptioa of Aoiatura tiar tha aaapla during tlia eosi^ 
dttotanea Maaaiuraaanta* fhoea aaaaurasiatita mevm m^a in wi. 
daeoaadlxtg ordar of taaparattara* 
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tlila tltam tQV vmeoMin^ t2i« tiX«r«riol«t and the -wimibiM 
0 a A ? g B a I 
J? A ii 3? • A 
20 
lim lciii«Batl« vi«eo0iti«s of WXl ^ HiOX^  BoXt«a 
sixttir«» o%«aiii«a from %hm i^ roduot of vieoeisoter oosets&t 
onA the tiiB9« of tmlX ar» l is t t4 in TAUA I a» fiittotiona of 
teaporottt]^ and eono«&tratl.oii* BM plota of logarittoa of 
kinesatlo vlftoo«iti«8 r«ttm» iavovao toB^zwIuro (Figaro I) 
hme tmen tomA to be alsaoet JUaoar* 4t the M^er tvo 
coneentratioiuiv i*e«, 2?*99 m& ^*%2 tmU^p however, sli^^ht 
deiriatloa from lltiearit]^ i>artioalar3i^ at lo«er tenperaturee 
lianm b@@a obaomred. biallar plot® liaire aXeo l)eea obtained 
«itli reo^^ot to absolute vlsco&itlee. ^ e linearity of the 
Aanrheniae plots in the eom of f&isttiO e^ of loirer ^noentra^ 
tioi^ (4«62, 9«@!$» 14.17 and 19*31 IBO3^ ) £&ay be vieualised 
mu due to two faotore, naiieJi^ t (1) Mifher twi^ perattare range 
of data t;:^ easuretae£it and (2) IQBB aEeoclstion of tlio type 
I [Q^H^^*] [BiClg 1 2 ] to for© oluueter likt etructiare of 
the molten eyetem* She latter factor may aleo be ooneidered 
a« the ea»uw for eolidifioation of the molten miacturee of 
lower ooneentratione «nooiiatered on eooliae whereae the 
oeearrenee of each aeeoeiation let the edxttiree of higher 
two eoaeeatratione eupereool ae vei l ae deviate from 
Arrheaiue behenrioi»r« 
ivmmim^ that the tenperature dependenoe of viaooeity 
i s ArrhMiins ia all the aolten aixtures (within the experi* 
nental tenperatare range), an atteapt has been made to 
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FIG. J ARRHENIUS PLOTS FOR THE KINEMATIC 
VISCOSITIES OF TBAI *NiCl2 
MOLTEN SAL T SYSTEM 
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d««ei;lte tu9 viacottity data throu^ the gyring*s exitroasion^* 
^•owttajrt M3^lng*» txprt»8loa ha« )Hi«n i^ rvfttrrod over that 
of iUofirada-^  tquatioa oviug to the faot ttat tiw aotiY&tioa 
t v enerior taxn ia the eaeponejitial i^ art eaahled to inter* 
£Hret tlie ooaoeatratioa Sept&cience of Tieeoeity la 3i4t>iA 
mixturea^^. Hoverer, ia the preaeat eaae ia order to 
mooouat for the kiaematio •iaooaity the Iyri£ig*e e^uatloa 
hats beea uodlfied to 
V» im^.) ezp\AQ*/^ti%] m &* e3ep[AaV*i2] (13) 
where &' » im/Ti) ®w \^A^^M'] BII& AD* le tue eatropj 
af aotiVHtioa* * ic the iseaa Koieoular weight ai' tiic ii!Oltm 
giixtore and A a"" ia the heat of aetivatioa* Che data of 
Isiaematio viecoaity lia:ve aoourdin^ l^^  heea leaet^s^aarea 
fitted to etttatioa (13) and the conputed values of the para<» 
&et^e A* afid A H^  are preheated ia 'fahXe XX. £'rom the 
iraluea of A* the eatropiea of activatioa vera ooapiited uaing 
the exjareaaioa 
^Q* • ii [ la (»K/i) - la A'] (14) 
fhe •alaea of AS* ao ototaiaed ere alao iaoladed ia fable 11* 
I t ia appareat froa fable ZX that the valiiea of A &* 
are poaitiTO aalilie the oaee with ooadaotaoee flow wiaere 
ae^atlTe Taluea have uaualljr beea reported^*^^* jroaitiwe 
valaea of A &* daria^ the Tiaoooa flow were alao reported^^ 
tMBm XX* CcMu?at«d Sarmtvtvtm of Btuatioa (13) 

































in tut OMie of ik0»oeiftt«6 14<iuid»« buoli m treadi i» tlM 
Vftlu** of A^* r«fX«et tix«t th« flowing opooio* attain 
aiili^v out ropy aft«r aetlvatioA. Xt ifiay» thoroforot ^ 
viaaalis«4 tuat tim •ioooiw flow involirtB uiMplBW floiring 
e&titios imd t>r*aicin£ up of nomt tea^o apptara to tako 
^laea ftafcara tha initiation af flov in ordor to produea 
tkaaa floving antitiaa from tb» aSBOQintad apeoiaa* in 
other vorda» tlia aetivation pruoaes far viaeotta fXov aaaia 
to ba faeilitatad Iqr the inoreaaa in antrop^ r* 
AXthoo^ tha vjilt^a of A if obtaina^ throui^ ii tha 
ieaat-e^iiaraa fitting (Tabla XI) appaar to ba temparatura 
inaapandantt ita iraluae derivad indireetli' U8ix% tha axpra* 
asion* 
Aii* « '^'£ [ inV- 2a A ' ] in) 
liava Iwon found to vary in an irra^ u^laar faahion vitli t«»» 
paratara. the Xaaat^ a^uaraa fitted value of All* appeara 
to l»e an averai^ a of auoli taaperatura dependant valuaa* 
1^ tMrefora» in th« etriet aenae» viaeoaitlea do not appear 
ta aHoir irriienitiUi i>enairioar and vi^n the variatioa of A H* 
vitli teaperatare beooiaea ooaaiderabXy higlH»v$ partieaiarly 
at iov teaperaturea, equation of tlia type of tliat of (O) 
fai l to expiain the depeadenoe of Tiaeoaitiea on t*mp9rm-^ 
%WP9, la faat* ia tlia preeent ayatena the teiKpsrature 
depeadenoe ^t/:i^U* JMM sot been feand to he aaah ai#iifiaaat« 
26 
• l i f^ t l j r ami-ivrlMaittt nmtmm ^imvimm W 3««it*«tmflr«« 
f i t t l a c tii« ldMWiti« i r i t«d» i^ te%« to «» o«iMiiHo» 9 f tUft 
XMEU 
«%«tatio& luio icm®n vj^v^A^^ to ««««i»itoo tlio to»f«raivuro 
4«P«&d«a<l« of liilliKAtiO ViOOOOittM of Or^BAiO liQ.llld« SUA 
V8« 4oriiwA £ros tlio oacpvoooioit tesood on tlio oigslfiosifit 
WimlA e^meturo theof^r ^ «OIM» afprosJyBB«eliQaMi« It^^atioa 
(16) Bay also to oonftMevoA m tt» sodifloetioii of ?f^ 
o^miiti«i vtth tlie j^vor A of %tm^^vwik^ae9^ f i s pliieo of h&3S 
AlMMlKto SBA IdaiaMitie ^ooeoitios* 
ftm 10Mt««tii«ro« fittoft VttlaMi of tlM pmnrnHmm of 
f itO Of tbO 40ift to O^tttttiOM (19) OBA ( l i ) i l l tOiMI of tllO 
Of 4 * i t aoDI* IB tlio ooooo of aoitos sixt^roo of 9«89t <4«f7f 
oa« 19*91 aoil^t o«witioA (19) mA (16) 4oooriio tiM ^wri** 
otttKtiott (16) Oipyoogro to bo tott«r ^ i« i oquotioft (19) l » 
fABlM lit. Go»9ut«d Bmemmfru of S^uatloii (16) 






































r«prodttoiii|; tho itlnvnatie vlecoaity data of ftjUKttir«» of th« 
last two ooQoantratloas, i*«*» 23*99 vaA 30.12 moa^ « I8p#» 
elaJJjT* i^ th» 30*122 saoa|!l molten 6ilxtar« th» flttlfig of the 
data to atuatioii (16) la a1»aut tisroa tliana b«tt«x> tiian %h&% 
to atuatlon (13) a® 1E ey^orent fjpo^  tke aig^fleant olignisa 
1& tfta etaMard davlatlona corraaiioMlng to tlia two leaat* 
-atuara* flttlnga* %M.& omrlea^ee tlta t^tif^^trh/snluB t«»pe* 
rat^tra dapaManoo of V partitjiant to 30*12 mo2^ - ofidt to a 
laaaar oj^tautt In 23*99 @ol«^  ssoltan edssturas* 'AUQ Hnaarlty 
of tti© plots (Fli^ ura 2) of log i )^/^} va. 1/<T • f^) pro* 
vldaa a i^mpMeal eopport to tii® a^plloablllty of aquation 
(16)* 
BPOB tiie abaire ancUi^ aea It 1® apparant tluit mran In 
liOltan &latturaa elioidnt; Aanrliaalaa vlaooalty eome noa^Arrha* 
sltia l}eJ^ avlour la omttedad* The pretianoa of auelti a dual 
vlaooua tjeiiavlovr laay bo due to the oirartai» l^iig of tlm 
a&|}tffl&eiital taza^arature range wltii tn® lover and bl0mr 
tai&paratttra llmlta of Arrbanlus and aoa»Arrlienlua behairlourt 
reapaotiveljr* faareforat la the overta^plng taaperalura 
ra^oa tfe^  almiltaaeoua analyaea of the data tiy botii AXTb»» 
nXvm and aoa-ArrlieBltta ax^aaalooa appear to be aeeaaaarjr 
to Tlsitallsa t ^ relative algalfloanoea of tbe two bebavloura, 
l»oraover» It say be noted t£^ at in tlUe teaperature raz^e tte 
ArrlMnlaa •laooaa bebaTlour dlnialaiiee aa th» oonoantratloa 
of £ilCl2 Inereaaea and at hlgiier daaaltlea the non-Arrnealtta 
/ , / / / 
;ovrr-r„; 
FIG 2 PLOTS OF LOG { W^V/T") VS.1/(T-TO) 
FOR TBABl fNiCl2 MOLTEN SALT SYSTEM 
30 
l»«ii«viottr tMocMM* pr«4<Mlc^ aBl. aiteli an ob««nr«tloa liafl 
also lNi«a r«povt«A tgr Aiig«3JL^ ^ in tii* eon* of T»in»Xf m«lt« 
of Ca(£iO^ } 2«>JOiO«. Xt imM ueuaUy ^OB mi£^«6t«d that dorlag 
ti&« traasfort »h»mm%nm two idiiaa of aetivatioa proeoasii 
ocour« vis . t aetlTation for the forssatioB of IK>1O and that 
for tim ^vmp or efeanga of the e^ttl3i.briisis j^eitlaik of tho 
coving partlolo* In tho Arrhtniua region eziou^ liolea are 
aTaila^le and the trana^rt la jsalii2y gilded 1^ t^e aotlva* 
tion needed for the ^ymp 4»f the flovi&i; entity irhiXe in the 
BOH-ArrheaiuB region the activation for the hole faxmmtioa 
dOBinstee. In ijeneraXf tim dearth of ao&e de4;ree8 of fr«e-> 
dos in the ayetes results into the soQ»'^ rheniu@ tranaport 
hahaTiour. In the ^ r^esent binery snolten sJxture» therefore § 
some degree of freedost &^asP he the free vo2M>e» freessea in 
&& tm aoJUite cmaoentration increaaea* 
fhe TaXuea of f^  ^ytm in Tahie XII mi^^e% the ideal 
behaviour for the glaaa tranaitioa temperaturea of the nel-
ten mixture* under inveatigatioa* fheae Taluest hoverert 
doaot r^f^r to the aetual Talae* of the ideal glaaa transi* 
tion tenperature aa thejr depend u^ >on the ourvaturea of the 
Arrheaiua plota* la other vordB» the ooaputed Taluea of 
f^  vary with the esperiaeatal teaperatiure rac^ of viaeo-
aitjr aeaaureaenta, therefore* the Taluea preaented in 
f ahle III tti^ be ooaaidered to be lower than the aetual 
f^  Taluea* 
31 
^ t natur* of ooaeontrtttioii d«p«aa«&«« of Itiamifttle 
•l8oo«itioo of %h» prtoont myutmm aejr t»t viotuOisod from 
Wl$ar9 3* Hfrvm 4.62 to I4»17 m^ m iaeroaso oS^ 2C^ in 
lEiaosfttle •iOMOitjr Has bocm oHoervod* £t aooroaooa ligr 
about 12^ firos 14*17 to 2$»99 BOI^ a«d thoa iAoroasoo Igr 
/ ^ t ^ fron 23*99 to 30.12 &o3 .^ ikooox t^s^a t^ t&o IdLiiamatlo 
viecosity leothon&e ehov cexiffla at 14.17 i^ ol^  aM ciialiia at 
23»99 Bo2|^ . Xt i» intorestinif to mte a eiffli3.er troM la 
the ooaoontratioa dt|»oadence of aotlvetKm f^oo energy a2«o* 
fhoao ireo oaarglea of aotiiratiaa vore eoaiy t^ed fron tlio 
valu.«8 of oatliaXpy im& eatropjr of eotivatioas ueiaig the 
expipoeeiott 
A a* • -Ait* • T^u* (17) 
£3ia ara i^vaa la Xabla XV. ^I^aa aotivatioa tree eaorgles 
irMeii f^paar to iaoraaoa vitti daoraarf^ twaj^ratura may* 
iiovavart rafov to ttoisr aiiprosdaata vaXaoa ovias to tha faot 
ttuKi thajr ora oonpiitad ty praaanlag tlia JUnOiiBiaa Tiaooaa 
balMcnmir la a n tiio aoXtaa alxturaa. Ooaaa^uaatlyt the 
ooaoaatratioa dapaaAoaoa of vlaooalty aa«Mi to he »aiaajr 
goiAad Iqr tHa fraa enerfgt of aotlTatioa aaaAa« for iriaooaa 
flav ao au^gaiitad tgr OalAaaok aad »raaatwtto^ alao. fhle 
iNiooBoa aora apparaat tlsrou^ gfei aa tsjraaaloa obtaiaabla bgr 
attbatitatlsic..a«aatloa(15)tl:M liaaar Tariatioa of log (idi/i) 
vlth eoaeaatratloa (tl^ttra 4 a) i iM^ i« of tlia fosm 
•A 
O 
t^ol Fractio n of Ni 
FIG 3 KINEMATIC VISCOSITY VS. CO MPOSITION 
ISOTHERMS FOR TBAl* N1CI2 
MOLTEN SALT SYSTEM 
nam IT. m^^ mmv^w of AOUINIUOB (AOV4»164 )CJ mV^) 


























































Mol Fraction of Ni^* 
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6.2 b 
(AG^* O-c ; 
FIG. < ( a ) PLOT OF LOG (hN/M ) VS.MOL FRACTION OFNi 
(b ) PLOT OF LOG V VS.(AG**Qi'c ) 




log i) • log AJ • (AO* • Si'«)/2*303a« (19) 
whim i4, l0 tli« slop* 0t tkm fXot of log (ldl/1) Tormti 
ooaoootrotioiit o in m&X trmetian^ y* • 2«309IIXu aad A* 
i s tilt Yftlao of (M/i) for tlio pitrv mlrmtw fh» ottitaU-
litjr of otittatioii (19) to a«&erilM» tlio ^neoiitratioft dopoad-
oaeo of IdiMHAtie Tiooooity of tiio oystos luaftor study Is 
sj^ l^ srsiit tsttm ttm liatarity of tlas logV vsrsus (Aa* 4^  ii'o) 
isotlisnui drsMi at 418 «M 3(88S (Figaro 4I»)* hiailaof iso* 
tiiorss siay »Xm bo oHainsd at otiior oacforiAOiitai tospora^ 
turos* ITovy liQT oofioidOTing A a* ss a ooaemitratioii indopos^ 
doat factor».o<|uatioa (18) i^ itar t>o oxpressod as 
"t 
logV » A f Uo (so) 
witsro A » log A^  ^ A@*/2«30!Siit, hovsvsr« i:^ plots of 
logv> Torsus o «ro non^liasar (figtirs 4e) wl&leh i^ iows ths 
iatdoqaaay of squatloa (20) ia dssorlMag tlio ooaooatratioa 
dopoadOBOO of kiasaatle tlsoositir* TMs saggssts tlM t^ suslfc 
a dopoadoaoo of Jkiasaatie Tisossity osaaot bo sttrilNKtsd to 
tiM tiungos ia tbo pro»o«poaoatial faotor aloas« l%srofors» 
altliotti^ tlis okkango ia A o* vit^ omooatrstioa i s saallsr, 
i t appoars to psrtioipato* alaag vitb %hm obaagss ia tiM 
prs-sspoasatial fastor, ia dsssribiag tlis otwrall dspoadsaos 
of Iciasaatio Tiseositir oa ooassalratioa* 
M A B. f ^ n 
36 
ftftnlili liil Pitfliiitgi 
Xa eolitljmatiOA of %hm •«rll«r mtk &«««rllNiA ia the 
l>r«o«dlag part t&«t t«Kp«rattjrtt dtp«iiA«iiOt of ittiitafKlio 
•isoosity and tpoolfio ooaduotaaoo of noltca aiietavos of 
fBABr • iri0]l2 '^t* ^ ^ oxplaiaod ia tavern of tho £jrrit}e*s 
e^ttttioa^ iiliieli 1« moaifiod to 
[tAa*/^«] (21) 
vhevo 7 m&^ tm eit&er Haai^tio v i s^s i ty or opoolfio oosi* 
daetai»9» A* • IsS/E oxp [i;A8«/a], AS* io tHo ©atwofy of 
aetlYatioat E io tbo cieaa ffiolecaJjur vo i^ t of %tm moltoa 
aixtuM aad A a* ie tlio l^at of aotlvatioa* ftioroforo* tb» 
idbiosMtlo Tiooooity and tlio apoelfio ooaiaetanoo data ««ro 
laastHituaroa flttod to ot^uvlioa (21) aad tlia eoaputad 
•alaoa of tisio paraaotoiW» A* and Ail* «Ni gkww, $M faMUi Z* 
iraiBg tHo •aliaaa of A* tho oatvoylaa of aotivatloat AB* 
wm ooapatod witia tlio liolp of tlia oxproMiioa 
An* • ft [ l a (MT/i) t la *•] (22) 
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tim posltlT* ynOsMB of A i * fw MaAutttaiiM —m to 
Im l a ooatr«Al«tloa wltli tliooo ropertod oor l lor^** • Sov-
• •or , pet i t l fo rtUvrna of A 8* for ttm Tioooiio flov hacro 
boon ofeiowoA I A tiM o«ooo of •oooelcloA Jll«tti4»^ oni 
fBAX • 910^2 BoUoa •«!« oyvtm^^* 710.0 nay tw ottribtttoA 
to ttio viooono flow of oim^ior opooioo irtKioh ajptoor to 
ottaiii tilgiioi^ ontvofjr o£ lietivotioa on oeoeuat of tkto )aroalei» 
ixm ^ of ootto tenAo i& tho ikOooelKtod o^oeloo ^ f o f « tiio 
Initlttt ion of tlio flov* u>aoo<ittt»tljr» ^ o ootlYslioa i«vo* 
0080 for %h9 inooouo flov 99mm to bo fnoSlltotoa ^ tiio 
iaoroooo in oatropgr* Tbo pooltivo TOIWO of A S * in tiio 
eaoo of GoMaotmioo m&y b« aoo^boft to t&o opUtting up of 
tho oooooiatod opooioo into oii^lor ion i . 
TM om&j^ tod •OSMOO of iiottto of ootit«tioiit A H* for 
Idnosatie viooooitioo WAA oj^oiflo oonSaotaneoo (foblo X) 
oro totftporatturo ljidopoiMlo&t« f booo irolttoo of A u* appoor 
to lio tt%o anrora^o of t ^ tos^oroturo dopoaAoiit A B* voliioo 
ooXottlotod ladlrootljr tbroui^ t M oxproooloa« 
j ; A «• • £f [ lav • aa A ' ] (23) 
I t io oYiAoat tlMt tlio ovoXttotioa of ouolt tonpordoro 
laAopoatwvl A S * irolmoo io rootriotod l a tiM eooo of aoa-
ATfiMaiao bohoETlottr at lov toaporaturoa* flmo oqaatioa (1) 
ooaaot bo oaplOfoA to o^ la ia tbo toaporataro dopoadoaot 
of tlio traaaport proportloa* 
3.9 
Wumwfortt til* iciii«Miii« wimm9li^ tmA tli* •^••ifia 
•^uatioa of tiko tjrpo 
f • A*f» oatp [ j i »V<« - ««j] (24) 
irti«r* A*» Of S* a&A t^ «ro tho miylxleftl p«r«Mt«r«* B^UA* 
tlOB (24) i* h&mA OB til* HquiA (itvttetuart thmtrf maA lutm 
roo«at2jr "^^m tovmA to oxplAla tito twmjfrmtwf dopoMo&eo of 
kiaoBfttio irioeoaltjr of fME * Sioa^ aoltom omit ujtiUm?^* 
flM test-fit •ftltitts of til* 9airwi*t«ro of o^uatioa 
(24) ttJLoaf with th» otaii^ KrA Aoviatload ia la f ar* liat*A 
ia fmhiM XZ» C o^apariaoa of tho staaAarA Aorlatioa •oluoa 
olw*2Y»A la tH* ea** of •taatloa (St) (falOa S) vltit tlio** 
of o^aatloa (24) r«tr*ala thai oquatloa (;si) looka aor* ps'o* 
alalat la •xplalaln^ ^ i * tranapovt teli«vio«r« Bo/mww^ tlia 
flotiof lai 1V«*) aaA aa(P/f*J wmnm l/Ct-f^) (Fl^ ^uf^ s 1 &2) 
ar* lla*«r «BA aajppost tl i* appliaalililtjr of o i^aatloa (24}« 
I t la» tb*Vffora» a9p*r*at tliat la tli* 9V***at • * • • 
of aolt*a fBilkr • ViGl^ •jpat«a botti tlui AnlMalaa oaA t l i * 
ata*A>glMialiwi iMlutvloiir* air* r*«o0[ila*A* for tbla voaioa 
tlMi troataoat of Aata Iqr botk tb* AnrlMalaa aaA tlio aaa-* 
ATfftMialaa aotlMAa of «M4r*la a^paaro to h9 nortluiddLlo* 
SttoH a Aat»»tr*ataoat iMlpa la uoAavotaaAlac tk* yoXatlira 
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FIG.1 n PLOTS OF LOG V / 7" " VS. i/(T -TQ) FOR TBABr*NiCl2 



























FIQ. 2 PLOTS OF LOG fO/T^ VS. 1 /( T-TQ) FOR TBABr * 
NiCl2 MOLTEN SALT SYSTEM 
43 
«lt|r mA til* •p««lfie ooadttotweid* nay M iiaA#s«te«A 1ft 
%•!»• of tilt 'liolt* toirtt«Ui»ii tliAovy ffttpovt«a itgr ABi*12.^« 
Sli0y«foiw» ia ailtt'l* mixtures of SBABr t* SiOlj soltoft wmX% 
OjnitoB tiko ArxltOBitto 1toli«rioiii^  $A prtnaixioiit owiB ;^ to tlio 
fttmntfant oxittonoa of *lio3ji»** Xii midi a oami tlio tvioift* 
port iNiliKViouJ^  is soixPljf due to tiko jasplag of tlio f lovlne 
parUoaos* In tho ffoliito^rl^ eiaiturofi tho transport i»» 
tlioroforot gtiidaa ^ t^o aotliratiOA onorgy for iib» *liol»* 
faxsatloft. St ^^ as boon aoggaatad^^ tliat tliA aoa-».ftanfliaMaa 
b^iavtoor la sudd eoaeaatratod &eXt8 1@ Sua ta tlie searttLty 
of 0«Bsa deifraa of frtado»« rlsa* t t&o frea iro3.tima* 
tism •aluaa of tlia i^ lass traaeltioa toap^rifliirat t^ 
(fabl* IX) ara foaaa to tm very oXoaa to tlioaa ^mpitaA 
froBi tiia VTW m& om aquatioaa ia tiia faSlaiiiag ciiaptar 
^gra ttw aifBlfiaanaa of i t aaa %aatt AiaenaaaA* 
Tiaaaaity and afo^flo aaaiaataiioa maar alao ba axpajKLaaA ty 
tha aaaaaatratioa AafaaAaat fraa aaargiaa of aativa^oa* 
A •** flM iralaaa of A 0* vara aaai»iita4 tnm tiuiaa of tlia 
OfttlMlff and tiia aatrapy of aati'vatiaa ^ ttaiag a^uatiaa 
(17) aaA ara iiata4 ia falOa XZI* I t ia —m, frmt tba 
takla that tha fraa aaar^y of aativaiiaa for ttia kiaaftalie 
•iaaaaity iaaraaaaa with tha i;Awm»m ia tlia [ SiOi2l vhiXa 
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aol4«Mfc mi ffrtm9h»t%9^ tiM linear ««p«Ml«&«« of 2»« 
im/i) ttft imMmiti«li«B (HgiuNi 3a} »ay ^ COMMJMA vitli 
•quatiea (19) to oMaim %im axj^aaaloft 
i«c(x/4)/o - a t z\»V2.303 «a5P (25) 
fi^ vaXiui of a iiae !»«& foimd to INI mtf^Lk^hiM mm oompwfi 
to tliat of tli« soooad torn on tlio rlglit aida of etiiatioa 
(a$)» fliaraforat tMa aquation ia fertliav nppvoxinataA to 
tha fom 
I4g f «• log 4 t AtV^*^? ^^ (26) 
fi^ pl0ta of log ( f / 4 ) / e varmia A@Ve» ^£V aSbA logic 
varaua A 0* tam alioim in fiiEitraa 3b» 3e a&d 3Af svapaotiivaajr 
at 393 £^  2^ia lintavlty la attdi j^ lota ahova tba aj^plitalU-
Utjr of atuatlona (as) ana (26). Sinilsr iaotlumui aan also 
iMi ototalaaA at otliar axpailnantal tanpajratavaa. 
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2* FIG. 3 (a ) PLOT OF LOG (hN/M ) VS. MOL FRACTION OF Ni 
(b) PLOTS OF LOG {V/Ao)fC AND LOG ( K / A'O) / C ys 
/^G^^Ci AND ( c & d) PLO TS OF LOG V AND LOG Ic VS. 
AG* FOR TBABr * NiCl2 MOLTEN SALT SYSTE M 
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i i t i i i l t littti ftliiwtfMMi 
fIM wmmnfA IdLatBiitie rimtmrnltlmt amA spaolfle 
e»B4ittet«ii««» of MJltca aixtiuNMi oX HAftp • B$,Gtg a» l^ino* 
tUmm of t«ip«jrtttttiii wtd ooae«atra.ti«ft ar« I ^ T M I i a fabl* I * 
I t i s mmk %hAt for a ^•«tt tMiporstura t l » klBMiatie •i«f»»« 
Itf iB«»iu«« w%%h tk9 mXvkf ooikooiitrtttioa vi i i l t th« 
spooifio ooaaaetamw d«eroa««»* On t!&« otbor iikandt for a 
glvoa fi&xtuvo tl&« kiiMaatle •i»eo«itar 4«cer««a«» vitibi toapt-
9mtwe9 $m& %h9 apoolfitt ooataotttiUMi Ijiaroaooa* 
f lie ttsperAtuvo aopoBdoaoo of Iciiiwiaetio viooooity 
&M opooifio eondaotexioo oro noii-liiioar ao i a appamat from 
tlioir Arf^«aiiis f l a t * of I0& )> oM log ic iroFtuo tlio roei* 
prooal of toaporatiaro (ligiara Xa aaS Xl»)« 1*1 i a also OTidoal 
froa tlioM plota tbat tuo oxtoat of mrwt^wm iaaraaoaa witb 
tiio iaaraaM i a [siOi^l t wMob, ia twrn^ tasAo to aotuii^ 
l iaaar i t f i^iaa tlio j^ wra ioaia aait ia raaoluift* for axoapla* 
i a tto aaoa of 2*4 aoi9» JiiOi^ '*' ^ASr aoitaa aixtaro t ^ 
A»»iMHiiaa ylato for both tuo kiaoaatio viaooaitf oaA tlia 
apooifia oaaiaatoaoo ara voraljr liaoar* flMfafortt tbo 
paraal aoXtaatt f U J r io o^s^aroatljr taa to tlia aMit ioa of 
tilt aolHlat I i0 l2« fartlMrt i t aoy bo oatsiaoA ttMt for a 
givoa aixta»a tlio aoa-»liaaoritf ia tlio aarro aaooaoo liBo«r» 
itjr i^ MHi tlio ttaparatara raaohao i a tlio viaiaitjr of tlio 
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FIG. la ARRHENIUS PLOT FOR KINEMATIC VISCOSITY OF 
TBABr * N1CI2 MOLTEN SALT SYSTEM 
2A 2.<5 2.50 2.55 2.^0 2.65 2.70 
FIG. 1 b ARRHENIUS PLOTS FOR SPECIFIC CONDUCTANCE 
OF TBABr *NiCl2 MOLTEN SALT SYSTEM 
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m mitttv* in %im 9tm9 of 8iif«r«»dXi4 itm§$,9m only* 
I » 9w€<w %0 «iflft|ji 111* t#Kf«rft'lii9r« ^pmsA^nm of t ^ 
t&o •oXt«& aixtii»«» of fMXae ^ V10JU| (x • 5*9t 6*7$f 16«28» 
21 tf^i 2$m$Z wmA £@*7$ Mo3^  Of WICJL^ ) novo looot«-«aiiiaro» 
fittod to tito tlirto fonmotor soB^liaoar ofiuitioiiSi ^ o 
tofoJU>f«»aiu»*f^Qiior Cfff) «id t&« mmit&atwMixtntJL mtmwf 
KOdol (OI^K flu* l»«i^*fit v»3;ii«« of %im firmotorOf ^ t 
il^ ff li^ oBi f^ aloiii vitb t lo otiyaltiird Aovinlioae la Jkn f 
timo oompiatoA oro listod M frnWrnm til ma& USA* Um«^ am 
»al |« io was iMifto vith « iivott not of ttup^isltiro oo»iM««** 
iag all. tbo ^ t a j^islo idtMa tbo t^p«f%t»3r« 9«am ^f 
eo8«iii»«iMnit (37]Hlt5 I ) . t M oiiol<M of ^o%«»fit «§• ma&m 
^ «iflojriiii tii« iiMtltot oi&opt«4 ^ MofB&boa ot 03.*^ itooo 
at tim iftoXtlJif foiat of ttat 9«roat •oXto&tf tlio tottporatttvo 
dopoaAoneo vaa oxf l jd j^ ••fa;ratol^ i^ lo«at«-i^ iiax«oa f i t t» 
fOVtlMi C379*99i D of oaob of tJioao flota to l^ o oaao Ota** 
•oiola* fiio vooyootlva »mpmm%mm tlaui eo^pitoi tUfoia^i 
iatoyoatiat to aoto tlMt tiM iraXaoa of otaaAarA ioTiatioa avo 
oosoi4«ra%ly voiaooi. fiio Haoar flota of %m\)l^^ moA 
Imtci^^ varaao t/Cf-t^) (ttcatwi ta ani 2k) miA MS> mA U^ 
wmmm l / ( f M f^^} CfipaNMi 9a aaA $h} MMV tiio ai^Moa* 
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FIG. 2 a PLOTS OF InV T VS. 1 / ( T -T^) FOR TBABr * NiCl2 





.1/2 FIG. 2 b PLOTS OF In f:T VS. 1 / ( T-T^) FOR TBABr * NiCl2 
MOLTEN SALT SYSTEM 
10^ / (T InT/T^) 
7.3 ly,'^ 
6.5 I 
W^ / ( Tin T/TQ) 
FIG. 3 o PLOTS OF In V VS. J/(Tln T/T^) FOR TBABr • NiCl2 
MOLTEN SALT SYSTEM 
10^ / ( Tin T/Tr,) 
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FIG. 3 b PLOTS OF In K VS. U ( Tin T/T^} FOR TBABr *NiCl2 
MOLTEN SALT SYSTEM 
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H X i ^ of tlM Tir mA th* tarn •tufttioMf rMj^«tlT«ljr* 
flUPtlMVy tk» tinparatiir* ««f»aa«&M of %!&• oiito ••%• of 
data fW tlio An^MSiiiUi jpo^ioiic vi«.c 39>-4l3 It voyo l.oait<» 
•tttavoo flttoA to tiko two pormotior otuatloB of t&o font 
T; .^ -V^1^* * (27) 
«ltol^• f sc^ bo olthor idLiwisatie •ioeooitar oir opoelfio 
eoa&uoto&QO* viiiXo Q^ "B^ <^ | "^^ poroiiotoro. fiio TOIAOO 
of tlie faxamotorot C^ onA 0| al^B« vltib t ^ atandari 4«vl»» 
%%Qitm aro liatoA &A Tablo ! • • fho amoli dooroaooA ataaAard 
deviation •aluea fwettmr aajiport tlio ooaeldoratloA of tvo 
ro^oaa of a olngle plot* fbo oaor^ of aotlTatloa ol^talaoa 
fyoa tlia alopo of %bm llaoar itortloa of ti^ ooa i^ Xota l a i^vaa 
l a f aUo X?, 
flio Tatooa of i ^ pai'aaotora, k^ «ra f ^ d to Im 
oaaeoatratlMi lavarlaat itlmVmw I t l a tiie eaoo of Idaiaatlo 
•laooaltjr or tiiat of ayoolflo ooadaetaiioa. Viaa la ai^portod 
(gr aa oai^lyloal rolat loa^'* ' '^*^ aldiik atatao tliKt tlui k 
too ra l laa l a f a i ^ M i , Ooaaotaaatljrt tiia Talaaa of tlio 
ttBlvavaal oaaataat k hmm boaa aagiootod aa k^-^ TCK) K far 
tka Tlaooalty aad 1 ^ ^ 100 K for tka oaadaotoaoo* l a tka 
proaoat aaoa tka k vaJUtaa aar M oka«np«d aa ky • 690 jt 2 K 
and k^ • iOO j ^ 9 I l a tka mmwB of tlM f t f aad tka em 
fAMM X?« ^mtwKMfrm of ArtlMiiltis J^UfttioA C2()^ 























































ft Ttn$ p93Pwm9%mf olilftiiioA froM o^ooifto ooaAnetimoo 
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•qtifttioast v«ap«e'tlv«3ij for %h» tfttljr* ooR««Btr«tiea rtm^ 
imd«r atiidjr* Oa %h9 b«»i« of Colioa &i^ fttmbnlJl** "lieri 
•9lMr*" tto4«2.^ tlM ooastaat, fc ! • iofiiMA • • f^ T*/0C V|^  
«lM«« (X i s ttio s»aa i&olt0tiX«r ezi»sii«I.Oii oo«ffioioat fvoii 
\ to tiio AMmixlxitf t«»p«ratur«» r* i e tlio oritienJi inoi4 
iro2i»«i T^ ! • tli« siolar volis&o and 1" 1» t M goontttvio faotor 
for oorr«otii»e th9 OTorXap cif froo TOIHBW i a oaXeiUAtiiif tli« 
pro^Ml l ' ly of oeeiirr«iie« of oritioaX iroiA. Aoeorai&i^t 
OHO may oxpoot a oial lar rato of ^ffl it iOB of tbm doliito 
IIJICJM^ of KtaJLlor also aa weXl m %M aolvwat fElUr of groator 
@i&a« taorafora» a eoisatazit "valae of or i t iea l vaiA 'mlwmf 
V* la avidaatS^ oxpootod in tHo aoXvaats aa v a U as itt tiia 
ffiixtoroa too t)iou|{|& the free volnmaa daoroasa with inoraaea 
l a [iSiCl^ 
fba pariKotoray f . and A . ^ ototalaad froa tlia n^ 
•ad tiia 6iM aqaatlaa* tiJf found to vtrir la a ooaolotoat 
aaaawr al«Uar to tkoaa rapertad aarllar®* Biaea tba T »^ 
dafiaad aa taa aora a a H l l t y or tlaa glaaa traaaltloa t«»» 
paratwat la ladapaadaal of tiMi aodal or aay proooaat I t lo a 
prapartjr of tho oyotoa alaao and i^ovo a Haaar Tarlallaa alt l i 
flsa 9ar«a«tora» A^ j^varlaa vlt l i ooaeoatrafeloa aaoord* 
and tafalmll^^. Slaaa tha aalaaalar aaaa ! • da«araaalag with 
iairaaala« [ViCl^l tlM fkatiiaa«r faotor tlMifa aa laoroaaa l a 
65 
-th« «••• of TltMSity iitiilt ft AftefWftM la th* «»»• of emu-
AllOtlllOO* 
f Iw oonrotttioiiftX tntrijiioft of ftotivittioa ii«ro ooi^ fiatot 
froB Vi» 6«riT»tlvo» |^ |yy | of «io fff oqufttioa. fho ooiroo-
toA onorgioft of aellTfttioa» 1^,^ for tlM leiatumtie vloooftity 
moA %hm oof^uotikiioo woro ooeiputoe lagr addii^ s |p lif to tho 
oorroopoBdiog onor^oa of actiTatloat Iv ao& lie and ei« 
2 i^vea ia fablo ?• fh« plots of &^^ WBVIM [t/CJ-T^)] for 
ttw i^lassj aatoriia (^^ 2$ mol:^ ) for tlio IdUaoaatlo visooeity 
aM tlio opooifio ooaducta&oo are mhowck ia Figaro 4 aideh 
03tM.bit the aoaaltiirity to t ^ appropriate olioico of S^ * 
i:i.^iilar ^imvloyr i^ ^ &Xiso foaxi^  in tli@ oaeo of otisar eixtara^* 
tim oaargiea of aotivatioa* K^  aad iy^ ic ooa^utod 
throat tiio Vik' cmd tlia cas oqaatioaa (£al»loa VX ana IXX) 
via*« l^S Hi iaotluiym am ooaparabio {i^'l^unv ^ &oA 6)» It 
i s oaiii tliat tlia oaer^ of aetiYatioa daeraaaaa vitli tao 
iaaraaoa ia toai>aratttra duo to tHa doeroaao ia tao ooliooiTO 
•aari^oa of tho aatitiaa. 
flM Yaiaoa of B^ on^ *^ «*>^ pXottad aa a faaotiaa 
of ooaata ooaoaatralioa (ligaroa $ taoA 6)* from t ^ oaorgy 
of aetiTatioa i«otlMi«a for tlia lElaoaatie Yiaoooity aa voiX 
aa taa apaoifie ooadaataaot i t ia aildaat tlmt tlio aaariioo 
of aotivatioa alwv a oiov iMit atoaAjr iaer««a« iaitialljr with 
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FIG. A PLOTS OF E^QfOF KINEMATIC V ISC OS I T Y AND 
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FIG. 6 PLOTS OF E^ VS. CONCENTRATION FOR TBABr*NiCl2 
MOLTEN SALT SYSTEM 
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ia«»Mi«« ia tii« MMV^«« of aetivstioa i a tiia eofio«ii%r«ft«A 
rtgloft ttsf !>• tnMl«ro«ooA in %li« 3l«ii% of tlui I3rc« volm* 
iMitf«JU m«to. iuewm^A «oiut« oos««iitratid& vcAuflss %hm 
f!r«« volMM iriHl* tilt aoviim •a t i t i«» «vi&«iit3.ar v«%iilv« 
M i j i waJtim of oswrior v h i ^ wimotii^o tim potoatiaX oaorgar 
terrior* Suoli olwowatioatt hmim boon fooai in tHo oa«#« 
of ttoiifivoitii^'^ ani maay l^^ato i Holts'^ *''^*^^* 
tk« Boluto-rioii sixtuiro A«y tM eoa»ii«9«A to bo wm l i t h 
ameb iacrooM* intoVBOloeiilar fQvmm i r t i l^ fac i l i ta te tiio 
tmwmMimk of a olnatoi* tiuit vofttivoe aiotaato oaovif i i » 
th» Tioooue flow* Oa iaoroai^ag tao toB^ovaturo tlio froo 
Yolxmo iaoroaaoa aaa tlio oatitieo w i l l iNMiuiro oo«parativoly 
Siai lar ^Mtjplaaatioa aar alao bo givoa fair tba f lov of ioaa 
i s tHo aaao of ooaAaotaaoa* 
Coaoaatyatioa aojgoailoaoo of ijaoaatio •iaooaity 
flm kLaMnatic vieooaitiea aai t2io opoeifio ooaduoto 
aaeoa liavo boMi flottoA ao a faaetioa of eoaeotttratioa ia 
f i^uros 7a and 7b, Worn tliaaa iaatbarmi i t ia oloar t ^ t 
tHa lElaaaatiQ vioooaity ia<Hpaaaaa aligbtljr in tha bogjiming 
iritb tbo iaoroaao in [liiOlg] • bat qaito v^XAly whm tlio 
[KiCl^j ' ^ l d ffioljl aai tliaa mmm0» tho iaoroaao ia noaatOBoaa* 
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FIG. 7a KINEMATIC VISCOSITY VS. CONCENTRATION ISOTHERI 
FOR TBABr * N1CI2 MOLTEN SALT SYSTEM 
a; 0.2 
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FIG.7b SPECIF! C CONDUCTANCES VS. COMPOS! TION ISOTHER MS 
FOR TBABr *NiCl2 MOLTEN SALT SYSTEM 
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i^Mifio mMmmtamM f9thmm» (Vigiar* 7^)^ • ! • • • 413 K 
l«otii«ni« 8 « ^ « ••rifttioB in ttm odae«fttr«lieft i^%pm4»mtm 
of Tiseotitir tad ooAiavtasov tarn BXm M«B oiw«nr«« la tlit 
etm^m of fBAX -*> Q^Ql^ aad fBAZ 4- Jf&OXj ii^9V9 X • CX, Ir 
or Z}^^*^' wiltta •jr«%«is« 7}M nuaidtA laevoaai* in tiM 
kiiMa&tio 'Tisootity arouad tli* ooaooatratloa raag* of about 
IS wi3i$i attrltoatoo to tho formatioa of tlio ooapJLoxo* of tte 
typo [i^4^)i^^j^l^^^^iflf'z]* ^^* #rosonoo of vhlob luui 
alroaljr l»««a idoatifiod Igr tlia lifaad^floM oj^etra otudiod 
«srl4or'^ *^^« flia aboTo facto aro eiipported 1^ tho dioeiiooioa 
&ado abovo ia tho oaoo of activatioa oaori^ iootitoimo 
Xa ovdor to oadoiwtaad tiio ooaooatratloa dopoadeaoo 
of kiaonatle Tlooooity «ad oftoifio ooadaotoaoo the para* 
aotorOt Av» Aj^  and 1^^ ^ obtaiaod £rea tlio Tf jT oqaatioa 
iTablo XXA) voro ^lottod a» a faaokioa of ooaooatratloa 
iflnoro d)* AH tlM tliroo poroaotoro vary Uaoorly vltb 
flia aiova pXota of tlio faraaotoro, i^ and foy^c '^ ^^ ^^ '^  
ooMoatrotloa la aoU^^  x» wort aodo tbroa^i tbo loaot* 
•««araa f l t t l a g tlia data to tho oquatloaa of tho typ« 
*• • «o(a) • **«* *^>> 
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wm a«It maA a^ ^ VBA k^ mf thm clA^a of tli« 1^ «i4i thi 
fp 'wwmm will^i X plotSf r««9#etiv«ljr« tlui • • !»•• of tlio 
p«r«A«t«M« Ajj^ , A^ ,^ *o(o)» "^ IV* %t. •«« Ujy oro 0.0438» 
2.46d9i 237.0. 0.002, •K>.0306 •»« 0.7U9» VMptotivvljr* 
XiM irsOttOs of tim piuptm»%9r; A^^ «MI A^^ OOWI to !»• oo»» 
elotent aai roppoattoinio vltli tbo n*^ "^  Aopoadonoo rolatlon^^* 
^iaoo tfao paromotor, A,, i s a w e t l ^ relmtoA to tiio offoctiiro 
i&aiiaioo of tlio coiii|>oii«nt epeoi80» &v ineroaooo irith inofooft^ 
lug oolttto coBooi&trfttlos mMM At, slu»im a deoreaiHi* tiso 
iAorooAO in ily meqr b« u&dorotood an duo to tiw n^ilAlty 
of tHo oarettti with inerooolas [J^^^H] '^ '^  ^ ^ dooroooo in 
An iB due to tM doe7««iN» in tM moan isolooiilar maooos of 
tuo ocMBj^ noat epoeloa and isao^ iaereaood oolioolam la tho 
a^etoB* 
fHo Xlaoav laoroaoo of tlw glaao traaeltloa t«tpo* 
ratuMt f^  vitli «»BOoatratlea mai^ \m wndoratooA la t)io ai.#t 
of ttie fvoo vo2i»o »odoX» tiMi oolioalva oaorgy ooaaldoratl<nit 
tiia aaaa aoteoalar aaaooo la dlfforoat aoztaroot aad tlio 
•staat of mmplmmMtim, ilaoo « ^ f^o irolUMW doovoaaoa im. 
•Mlaf tj&o ao l^tttot BlOl^ to tl^ o aolToat* fflifir, Im&m oeoX* 
lac la yo««lt*o« to voaoiii tiio ^Xaoa-traaaltloa Umpwrntwrn, 
f^ , fioaoOt tlM oxpootoi laoroaoo la tho 9^ Talttoa vlth ooa* 
ooatratloa la otoovtoA* Xa addltloa to tiiat« tbo dooroaoo 
la tilt fipoo V02MM0 la ttm ayotoa aooiata tiio aoaaoaloa la 
iNTlaglBf tiMa oXooor togotiiort irtiloli* la t«ia» oaliaaooa tia 
81 
9»hiB9iw murne^f 4tt» to bi.t^ oliarflt to fAiim rfttlo of tim 
Mliito eatioft moA tim oolvottt aalMi* furtliofKorot M I 
ineroaMi in tiio f^ •&!»•• iriiii iafi!r«««ii}c[iiiOlj|i] M«ar * l *» 
!»• aoorltiod to tlio Aoerons* i a tl»« smtm wo^onlAV • • • » • • 
i s tut niactufost TMiMf * ^iCl2 anil to tlio ocHiploxatioii « i a ^ 
romOto in a oleaoljr i>aolE»6 £^ «i»aetrjr« On oxtvasioiatioa of 
tlie i^ 3ot of XQ iroratto ooaeontretioa to sevo ooaoimtrmtion 
oao oMaiaa f^ m zyi E fo? tlie fsro flABr. 
Slio Taluta of tlio pariBetoySf A^j» U|^» (i2y *^^ ^0(0} 
tiate oos[irtt.t«i oa ttio baoie of tlio linoor dofonAe&ooa of A^ 
aad fp on eoneoiitration voire issod to oaJUmlato tho oaepori* 
t&oatal vaiuoe of V aaSiC at sovoral vaXuoo of tho constaat» 
^W\) uaiag tlio Wi ot^uatioa* tim valaoo of %hm ^rr«a» 
j ad ing oxpo3^j»«iitai tm&imratt^rot ^^^tr^m ^ ^ ^iv«B iraliioof 
e voro alao eaXoalatoS for tiiia pmf^Qm%m fh» «x^^erifi«atal 
vai»«a of tlio kiawaatio •iaooiarltjr aaA tlui ajioeifio ooadiko*' 
taaoo tlaia oaloaXatod voro taea ioa&t*«qu«ani« f l t t o i to tUt 
•qaatioa of tlM typa 
•xf [• lBf/f^(^) • k^*) ( 0 - 1 ) ] (30) 
i^ioro 1 aaf ^ oitiiar tiMi ItiiiitMilio viaooaity or tlio ofoeifio 
•fttatiMi (30) liaa teoa i a i i va i I r tlM mlatitmtiaa of ataai* 
tiaaa (28) aad (29) iato t to f f f aqaaliaa aaaaaiaf t/ff^ • • • 
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TlMi ••l]M« Of tte mmm99mAiMtt •syofiaMital. ««ifir«tttf«» 
^mxwB for A gx-wmt •dbit of « Jiirtog ia tli« «Kp«fl»ui%«X 
^•imit of amtmwmu^mf «•«• Ml^ottA ttn t M Hfttio of tbo 
• tntol i t i nMiAwNI 4inri«ti«Hi, flM vttlmo* of th» p«r«Mt«m 
of ttttoties (30} Uno «MViit«4 •&•»< «lt& t ^ otaaAttrA 
ioiri«liMi« aro llsttA ia fftHio ¥XIX« Zt aojr IMI ttototf t^«t 
th« oom i^itift vcOttoo of A^ 9^ ^i^i S^ #^ « » Hgg moA Is^  «ro 
fOttsA to iNi Yofir otoaio to tli^oo oHtoinoi f r« i t ^ i r Xooot» 
fiimM UU. Boot-fit ^oTMOtofO of Ifiiatiott ( l i ) * 
o » U6 
0«04II5 0,0014 697*0 294.0 0,10 0*07 
( t . l9d i ) («0.09l> (S^,0> (239.0) (0.72) (0.04) 
o fofiBOtovo oiMiftttot tlivottiiii oonAttotoBoo 4«lo oro vitliia 
tlM yovintlioooo* 
•twvoo i^loto. «io lOoto of l»ty •'^ ^Ct^ ^ )^ t Q2l*)^^lv«voMi 
^^^*o(o) ^ ^%I*^ ^* ^^  *^ (ti««ro 9) «ro Maoor iriMloli irtiov 
tiM apflioolftlitir of ofttatioK (90) • 
AooMtiag to ofMtioB (1$) oso oMoiao o oewit«it onovcr 
of oolttiiloav B^^ HMT O ^ wwm irolao of •# Tio*« 1 ^ , « li|A 
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of Va» Muf f t t i e vl»ea«ity tmA t ^ Sf^oif i t eoiMttt«tttiio« 
of fBAlr • Mioa^ MiJLt«a •9«l« i in Mioiissi^^ll^r •BpJUiin*^* 
ilatiXur ar9«ttlt«^*^^ hmm tarn Iwm «%••«?•« vif l i tim immm> 
tyof&« eemet^t wtijii %^ « i iH •^utitiea ia f lao* of Vff* 
flM XlA««v d«9«iA«aot of A| mi «MMW&trfitiOtt i s 
for tlUUi pvtrpMMt •tttfttioa iW>) mm «aiiy«r«A vi tb «|ii«li9& 
(29) to oMoia tli» 1»limA»$ •x^r*««io«« 
•sb4Mty of o^imtioA (3t>* 
ilMIUurl^* ft r«aAt&w»^ii]» of M^^^ witli f^ ^ io aXoo 
iMftJUMiat lA viov of tl)# llaoar pXota of fi^^ Toroiio otaoea* 
tratioa (Figure 11a), 
vliloli oa eoat^ iaSag yitu oqiiati^i (28) ^ivoo 
»oor • ^ ^ i - • <^5f/^2r)^oCo) * (%f/Q2r>«o ^ » ) 
flw otapitoA valnoo of B^^^ (fabio I I ) I r aoiag oqaotloa 
(?:$) W9V plot«o6 ao a fuaotioa of f^ (Jri^uro i% h}* It 
lo oYidont tlMi« t&o eorroetod oi»ir«loa of aotivatioa for 
tiMi itlAtaatiQ vlooooitjr iaorea»» witli ia«roaso la tJm Talaoa 
of f^ vfalXo tl^ oMo fai^ ajioQlfio ooaAaotaaot ^oeroaao* vtiloli 
23 7.0 2A 7.0 
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FIG. 11(a) COMPOSITION DEPENDENCE OF E^^^FOR TBABr*NiCl2 
MOLTEN SALT SYSTEM 
(b) PLOTS OF Ecor ^^ ^o FOR TBABr +NiCl2 
MOLTEN SALT SYSTEM 
88 
Qi^mQAL bMUmAf iWlBXTi iM BmmMQM» GQmmf&S'B Of 
89 
fiui ability of sioXtMi organio lukUd«« of l«rflt 
[estion] to [anloa] ratio to facilltato tlio foraatioii 
of totroliodralt Sd, totva)ml»«tt«tal ooaplox iono htm 
$d;te&Af t)oen d««oii«tr«fcod*^ »^ *^"^ ,^ la oato tho goostotvy 
i s auor^tloaUljr n£>t foaeibio for a ^voa traaeition m%ttX 
ion tl^ e corraa^^oadiaii; motal l^aiida will rafiiaa to &9 into 
eoXutioa in Sttob m»Xt» a.u ie tua eaoa vltli Or* ioaa^^* 
I t hm &lm tmm tmmA mseUer^^*^^*^^*^^'^^*^^ that tlio 
sietal ltidida«riel:i mixturoa of low feoltia^ organic baXidaa 
of Imem [eation] to [anion] ratio oaataiaiiig i^^'B)'^^ 
(vlifira «i « an aliqri t^i^mij, B « ^ or i'l L • P-a^^p i?a^, Co** 
or ut^t ead 1 • OX, Br or t) aui^roooi to glmuy etataa. 
th9 de^ae of diaaooi&tioa of M | * la nanli^baLa in ptra 
(E^B*) #^ 1^ 111^ *^*^  aa ie apparent fro« tha daeraaae© in 
tha alaotrioal eoadttotaneaa^ '^^ ^ vitii iaoraaaa in [M^^ » 
wbara n danotaa tha ohari;« on M« Baeauaa of tiia oloaa 
jproaUmity of tha •p^eiw, ^ 4^^ *) (4^)*^*^^*^ ^« i^ i^ bOy 
oaaaantratad aoiationay tbay s^^mer to ba bald toi;atbar 
at Aov tanparattiraa i^Tini; rlaa to a oosfaat fone* Tbia 
oonaatwntljr» raaaXta in a bigbly Tiaeaiia li^aid &%i% to 
tba pfmk9m of bi^Mr aaaoeiatad floviac ontitiaa of tba 
fom» [(*4»^>(4«tt^*4>^*'*^'"|x* ^ ^ OFtiaal aiwotra and 
tba traaapart babaviaiir of auob ayatawi a«<faat a ralatioa* 
abi9 batwaas tba aalta aa ana band and U^M aarraapaadiaf 
glaaay atata an tba atbaip« 
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f r«Mad«iis MWtttti 0f mi«k ctiaditv hmrm lMi«m ««A« 
iritii «h« 34 trwisitloft awtftl iottc vlilXt searMljr vitli tlioM 
of tim 44 M«tiJL l«a«« Za vi«v of tld«» aiieli •tiidlo* httw 
h%*m aadorlsJBts vith |»«ll«41iui(ll) ohlorld* disailYifi i& 
MOltaa orgaaie iiallda of Jjurgo [oatiei^ to [aaloaj ratiOt 
ii^ ABr (A • aaaoaiiai). fh0 dl2ato aa troll aa ooaooatratod 
iK>liitioaa of MJ^ j ^ aolton d^J&l hava booa fowaft to eoataia 
tiio aoao abaovliins B|iool«a» inplyiac tlia ^roooaoe of tha 
aaao f4 fooaotvy* fj^ osr ooom to 4iffor ia thtJjr ooapaetaoaa^ 
tlio moat eoaeoatyatod aolatlon l»ol&g tba aoot oompaet la 
am^aagoaont aa ovldeneod Dy tliolr rolatiira vriacoaltioa aad 
ooaAttottttieoa. fiio ^aoay matonal tarn aztotliar aiTaata^ 
of ^roirldiafi a vidor tasporatuzv raago of atiaidljr» l*o*» f^ roa 
ffittoh Iwlov tito aoltiag point of tlio pwemt ooXvant up to 
tbo toajperattii^ of etabilitjr of tlio aonpla* PalXadliia(Zl) 
ioa Iwlag laoolootronie vitli tiiat of aiekal(ZX)y (6^ a^at«ft)» 
ikaa k—n aolaeto4 for tlio apoetral aa4 tvaaaj^rt ata&iaa* 
Sliia a l U aot oaly tialp la lairoatlfiatla« tho iMaarlaiur of 
44 traaaltloa aotala teit v l H alao proTi4o a teaala for 
oeafarla« aaoh j»roi»ortloa vith tlioao of tiw 54 aotal loaa* 
flM aluHr«a-traaafor apoatra to aolvaat (Offi)» tlia ohir«a» 
traaafar (0 « f) apaotra of tba aoaplaa l ^ t i'4x|* aa4 
tJMiaa of tiM llgaB4»flol4 (l<»f) traaaltloa tea4a for t&a 
iatraaaafliaratloaal traaaltloaa la a f^«flol4 hm iMoa 
lavaatl#ati4» ftlMaa ^aa4a ara rooor4a4 la tlila fllaa of 
tte ifiumwjt aatwlal. flM f^  gaeaatry ham Vaoa I4aatlfla4 
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on tlw hm»%» of oott|^ «njiioa with timt of iiiolw3.(IX)»oeaiplox 
loas in tho oano aodlm* Sho trsnoport pvoportios of tiw 
i;I«60jr ttfttoriaX liftTo bocn nadortaiMii in erdor to imTtstl*^ 
i;«t« oitlior thft ftijdajurity or tlw difforoneo la tho oYOf^  
a l l pattora of tM trmnui^rt proportion to tho etoit oolvoati 
Tim traooport proportloa of aiffortat eoaeoatratloat oro 
expootod to foHov a pattora olallar to that oboorvod la 
tlio ease of alolcoKlX). Slm«» each proportlo* lairoatlgatod 
at a ^vn coaoffiEitratloa magr eervo as an exe aplory Isohac 
viour for tl>at tsratem* ea^ r aloktliXI), or palXaaiaadZ) la 
a given eolveat* for tMa rea6Q&» oaljr tlio ooaeeatratod 
©oXution of pall«idlt»(I£) eltlonda la soltea SBA^ trae 
inveetlgatod av each eyetoas provldo a «!&• tomporatura 
rango for tlie alxive etuidias* 
fotraltodral ^o(Metry has boon Idoatlflod for 
oa the basis of tiiat for Uixf^ rsportod oarllsr^* MOBO 
ladleatloas for ths proseaoo of Iff bands at aboat 1700 
sad TOO na for %<!) f— \ m aad \ m f— '5!|(f) 
trsaaltloas «rs avallabls la tho thla f l la spootra of ths 
oorvsapoadlac glassy aatsrlal* fhs spla forblddsa bsad 
for ths ^saslt loa d^ f— %|(f) appssr to havs borronsd 
Its latsaslty froa ths asliliboarlAf latsass C»f bsnds for 
ths sQSM^ Xsx loas» FdOl^ Bvj ^^ prsssaos of vhloh i s bsssd 
oa ths foUavlBg ooasldsratlSBS, 
im rsfortsd ssrllsTt ths astal haXlds Is sapsstsd 
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to 1^ into •oliitiott in th* ftoltffii (MXiTMit throng tltlMr 
iemismtiom or oonfloxm%i«i# In tb» emm of dilttto oolao 
tioaOf %hM propeooA aoelumlMi o£ diooolutioft oii«(|Ooto tiui 
fsofttiieo of ooMtttlfOIjr W turn of -klio pvemit ool^ poftt 
@roiia6 tho i?4^ ion «• [CX*J io 3ov« On tbo otHor lioaAi 
ia iwlfttiYoljr eoaoontPiitod oolutiOAo of iPAClg in noXtoa 
fMBr« tho ionijifttlott of i'dClg o^ powro to bo onit^ rooaoA 
t^ ouoeosoiiro iaeroaoo in [^dOlg] itM tho aiooolutitm of 
i^ dilXg ^ ^ ^>^ tl^ieo tiarottgb ooaiploxation* TMo wiHt 
tlnovofovot ioatve, the &otmi ion in oontaet wtth CX* ao voll 
Qfi Bs*** iono arranged totmliedraliy or almost tetralioAraXljr 
ana tlio aboorbing opeoioe in '^dOX -^rieli aisttxroa of molton 
ISASr may bo &iv®n ao [CC B^^ )^ *^] g [MOlgBTg] wM^ ovon-^  
tnaUjT oupereooia ta a giaaej laatoriaX ae lu^ alreaSj been 
& i^tioi»>d abova* 
A ooaparioon of tbo banda in tba altraviolot rogion 
naving aaaiaa at ^ 254 and 346 na vitb tboao of llix|* support 
tbo abovo imaolaaioa rogaraing tlioir boin« as duo to tbo 
^MTft traasf^y pvooaaaoa froa tba aeaboadinc orbitaX of 
tbo Xicaad to that of tbo antiboadiait of tbo oontraX aotaX 
ioa. tbia ii^Xiao a proAoainaat eofaXont obaraotor ia 
tba aotai^Xiiaad boad^* 
Tbo Of tranaitioa ia attribatod to an oXootroa 
Jaap Droa a fiXXodf^ ^ oababaXX to tbo partiaXiy fiXXodY^ 
aabaiMXX* thaf^ MbaboXX baalT^tyyo two ooatro ajwMtry 
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aaa is iiOAtmiAiAc iA ««taX 3i.g«ftA 4ir«o%l.eiui i n liCMMiO 
I . . U 1 U « to th. M « « th . OS . , « « t n Of f d l | - . 
• t i l l »or« intmm9 band at ^ 209 MI htm l»«a ^^ o^ozfied for 
tH* Mlvftiit** Bf^  ioa fk0 th« ratio of C(^4'^)2^AC^2) |^*] 
to [mr\ ineroi^oo in tlio mtil*^rt€^ nixtiiroo of a^^ir* 
aad i« vnaffoetod ^ th» viooouo »odim ooatainlag tito 
apooioo of tue tyj?o [^kM^^U*'} ^ dCX^f^J* f^ Cfts of Sr* 
aoar te aaaignod oitliar to Br" np^ l&^U i^ f-^ * Bntp^ or (mp^ 
• a tuasi-eoiitiaiiiui of dolooalisod atatoe of oao olootroa) 
<— Iap®,pV| <H- P f^4 traaaitioaa. 
Xfa&aitjTt irioooisity mid ot^^alaat eoaduotaaoa of 
tMAMff ^ i;dQX2 eoltaa i&ixtura (24*96 mfJ^) lusva booa maaoarad 
aa a f^c t ioa of tomparatiara (falila X}« fi» daoaitiaa vera 
foaad to iaeraaaa iiaaarljr v i th toajNirattira aad vara laaat-
a«iiaraa f i t to4 to tha Maaor a%uatioa of tlui %fji^j f • a • bf 
wtkimt% f 19 tlia daaaitjr of tlia aiztiarat a aad % ara paranatara 
aad f ia t M taaporatara i a €•&?— Esai'Hii. t l » ooMpntaA 
vaJUiaa af a aaA b ara U5260 aaA 0»6€i2ifO*'» raapaotivaljr 
v i t l i 1 ^ aiaaiari daviatioat g~« 0«007* flMi aaiar valanaa 
\ wmf aaiaalaiad fras tiw Aaaaitjr data aaft ww foaad to 
• t r y l ia t i r l j r i ^ ^ taaq^tatara (fabla Z)« 
tlM loi i r i t lMa of f la id i ty <i»a*« raaipraaaX af 
Yiaaaaity) aad a«aiva2a8t aaaiaataaaa luKta baaa plattad 
agalaat tiio raciproaal 9t taiq^ratara ia f i« i ro 1« xt i « 
TABU X« Dmuiityt f lnli i tart •qiklYalant oo&4aot*BMt •aA 
iiioXftr irolmui t« « fimetlon of tMif«xwt«f« for 
flMPir •«- ir^ dCUl^  t!^ t^«Bt salt mf&%9m 
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FIG. 1 ARRHENIUS PLOTS OF FLUIDIT Y AND EaUIVALENT CONDUCTANCE 
FOR TBABr * PdCl2 f^OL TEN SALT SYSTEM 
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•vlA«at tiiftt ttm tMip«rattir« A^p^vAimwt of tlMiAltf «i 
wH Ml •qulT«lMit eoBdnetaiiM aliowi noA-inrlMttiwft Mluk*» 
'wX&vet gtattlmlMatlf In tin* rtKion iMlov tti» »ttltlii^ point 
9t thi$ fft^mkt solToat. HUtiXar boli«flo«r lias alflo IWMI 
obflorvoi in momtf otnoir miiijrdapoiis iB«lt«*^»^»^*»*^ voA ox* 
plalii<4 ia tli« l i ^ t of oMoeiatloa of s|Ki«i«« llkio 
[iitt^ '*'J2 [l^ J^ 4] vnoi^ o E 10 a trimoitioa aotol io» aaS JL 
io %h® isialido, tMo typo of oouplyox foxmotioa has a2road|r 
Ii©ois laoAtlfiod )qr OFOOtral ottaaioo* SHo non»iiXTlmwAxm 
imhmiamt was oxplal.iiod first tor tlio ttiroo paraeiotMr 
Doolittlo'o equation* Tb» fXolAltjf anft oqaiTaloat ooife-
dttotaaoo Sato ^ro leaot-oquaroe fitted to the above etu&» 
tiott and tiie iralueo of tlui l»o«t*fit peraffietera» A|^ A >^ 1^  A 
sM V j^^ ^eare lieted ia Stable II* flie dioioe of beet-fit 
tAMM tZm «'ar«setere of Dooiittle*s Iquatioa^ 
— — — — — M « I >ii|i Ill n i l — — — H i I riMiiiiiiiMiimi » III mmmmmmmit^ 
A u ir Std dev 
^M,A ^M,A V^A ia la^|l»A; 
900*0 107.$4 246.33 0.041 
iU.m) (T5.0> (24T.45) CO.025) 
a favmeteve obtaiaeA fro* tim e^alTalaat ooaAaetenoe 
data are «ivea vitMa paipeBtlieBee, 
liae boMi aeAe lif tlui atethoA eAoyted bjr i&oyaiiMtti et ml3 
4o«ov4iacl]r tlM teet-fit parevetera ware oeleeteA ea tlM 
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bMlc Of aiiiiais«A •tautara A«vift%&Mi with tkm VA I I I * * «f 
IL^  «B4 k^ M -x. 700 9»A \^  100 Xt raspaativalf t i r t i i^ iM.ir« 
fie«ft«« of ttoMi eosft^ antft l# giirvii #1M«II«**'^*^^« fli* 
IpXots 0f 2a fl aiii IAA. frwmm rtet^oeai of ?*?^ iWl^sam 
2) ttbov tk« appliealiUit^ of BooUttlo** oqitiallom* 
l a • ! • « of tiio aoa-^ Jurx*iioaiii» totisriour aoatioaoA 
BlOQif tho f lu id i ty oaft tho ooaduetaaoo data nor* I taa t * 
@q^ umroa f l t tod to tim aoa«»lia««ar foctli»9Mnanap>fiil^io7 
(¥ff ) «iA tha eomflKtiratloaal. ontrofjr aodaX (CIM} a^uatioaa 
l^ aaad on tba fro* ¥02jWBa aad tiia ooopM^alt*f« Tmtatrwai«immn% 
&odaaa» vaofootiTaljr* tha vaXtiaa of tha tmat^fit p8r»» 
eataara omipiitaA for teth %iaa a^tudloaa aora gkr^n im. TaliXa 
III. &xk axaalaatloa of tliia taUla ravaala tiuit tlia baa«« 
f l t a otetaiaad aoaaldmfiag aiU tha data paiata of a plot 
(v ia. t 3SV413 iC) load to M,{^mat atandard davlatioa* Oa 
tita athar liaadt oaaaidariae tha taa ragiaaat i«a*t tiia 
AVflMBlaa and tlia aoa»jyr«lMBimB ragioaa of a ala4i^ plat 
aaparatalft i t aay» Itovavar* ba aotad tJaat tlia )»aat«>fit 
•alaaa of tlM aaa-»Ay«liaaiiia ra i iaa ttali^ {wiM»» ?$>»987 K) 
«iva gaaaaaafcly lav ataadard daviatiaa* far as^ipla i a 
tlM aaaa af tlia ffW a^aatiaa 0$9«4l9 D tlw Wat*»fit 
iralaaa aMaiaad for tlia f l a i d i t f data faiva tha valaaa of 
paraaatava aa d^ • 794t«i» 1^ • 700 aad f^ ^^ ^^  • 249 vit l i 
tiM atandafd iaffl i*l«a 0»IKI tMl» tba f i t to tiM aaaa 
^o"t{y-Vo ) 
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3.0 3.5 40 4.5 5.0 5.5 / 6.0 
)O^I{y-\/Q ) 
FIG. 2 PLOTS OF In 0 AND In A VS. 1 / ( V-V^^ ) FOR TBABr* 
P(iCl2 MOLTEN SALT SYSTEM 
o 
tAMM UU imttmUv of tiM VX? and «IM om BftiMitioiw 
^^# V '^ «.^  t^il'Z ^^ ^^  ^^  *< £ita &•• iA l a ^ "^  ' ^ • • ' ^ i a l » A 
7942.20 700«0 249«0 0.09 497*98 €00«0 247.0 0.05 
imr (355 - 3e5)^ 
mU.20 6@$.0 24e,0 0.02 456,28 622.0 244.0 0*01 
155.66 690*0 251.0 0.03 9.69 590.0 249.0 0.02 
OW (353 - 383)^ 
• • • • • • • • • • • • • • • • • • • • • • • • • IMIMIMHMM^ 
137.78 69t.0 249*0 0,02 8.92 579*0 249*0 0*01 
I* y«MMl«yft fildftlJitA mumiAweiM^ tiU, %h% Aat* points of 
a liiTMi ]^l#t. 
2 . 999mn&%%f oMtt&MA Mooiiovittf oaljr tlui aMM»liB««r 
yofloa of tlM pa»t. 
100 
•tanaara a«vi*tiJMi to 0*02 mA lapmirvt tli« Tftluo* of 
tlui i?«jrwB«t«r» M iwll* aiaiJUr nottlyMS if«»i »«!• vitti 
tli« ooBtiietMciet SAts MI wtl* tim ml^m atuOfMHi ««»• 
r«p«at9d using tiiiii Ol^ i •^uatlon also* ftii* typ« of a&to 
f i t givoo Olio on idoA atiout tlio ooanaiiig of poroffiot^o 
frcMB ojpj^oxisoto iroliloo to mcoartite voimoo* Xu ouQh on 
Mi&ajroio tlio dooroaso i& tEo otaMorfi ^oviotioii i@ ^bout 
3*§^ « ia tiio ea^e af fozisor oqustion vhilo i t i e 1.6^ ia 
0080 of t ^ iattor, BovoTor* ou^ fito do not isYOi'vo 
oinaifiosiit ekaago in tlio f^  valaoo altlioii^ a aoereaso 
of I** in tiio ciioo of %^^ aaa 3® in tJiat of ^^^A.) ®®y ^ 
ohmvwmA* C a^so^ uont^ y^ a ^adual ^lango ia A and Ic Talsioe 
tiao aioo tm&& olaoorvod* Qn tiio otiior band* tito data of 
MxtbMmXim vonion (59iS-<413 ^} for lK»th fiuidity aad oondne* 
tanoo vara Xaaat-^ a t^tfroa fittod to tfm tuo paraieotoir «%iia» 
tioa of tHo tjrpo in 1 • i^j ^ i^/Sf and tHo rainoa of i^ 
aad If for flaidi*^ moA eondttotanoa vith tha ataadard 











a faMBatat* atiaiatd tiem aqaiiralant aondaetaaaa data 
ata iiin» aitntn iMwaAthaaaa* 
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« A aaAf^^ ^vmm 1/(f-f^) (Jri«av« 9) tmA %h»— ttt a» ^ 
•aA AAA ip«ni«i» l A la t / f^ (fi«iiar« 4> •i«ilf3r t ^ ftj^li* 
t W h l M t j o f t l M V f f Mia t i M c m •^ t tA t lMUI t ir#«9««%i1Ptl7* 
flM •ii«rei«* of aotiVAtion vosro ovoSyBKlod fro» 
tlio 6orivmtivo» f|(;49fft ^^ ^ ^ ^'^ o^ustiOA ontf oevrootod 
^ ttddlAft t i l * torm ya at vhovo a ift tli« tiyo ooaotoat* titm 
plot* of l^jp for fluliiigr m& oondttotenoo agAlatit [s/iSj^^-t^)] 
(figiaro $) fiMo tiiroit#i tlto orlgLm si|^ kifJr^ LB« tii« otioloo 
of ae^ura'to ir«2u« of S^ » tl^ o gliuio trsfioitioA twnporfttiiro* 
A ohift of t ^^ ^ ^ ^^* ^o Taliioo vlXl. oliov tii« doviatloa 
lato I j y^ w [t/CS-f^)j ^ pl«t«* BooldOA tht« tho pajsi*» 
K«ii» t ^ f f f «ta«tlon more pvosinii^ to evalxiAto tii® T^ 
Taljooo* 
Jtioeal2i>»s ttio oavliov &l.»otio«io» on tlio toaporatuf* 
AojNUidonoo of trtmmport prof«rtioo^«fal«li oliovo tbo non* 
Arthmlm aaturo in tlM T%^JO& bolov tiio stXtiag poiat of 
tiw poroBt oolvoAt ood %hm% of flio Anrhoaiito In tho rogioa 
ntevo tiio moXtlac point. fblB i « f^ srtiMMr roiaforoodi Iqr 
OEmtatnt tIM 9l.ot« of yy and A no a l^uMflion of tlio »•«!• 
j^ jPoaaX of fyoo wolmm ifigavo 6) . Xt m^ M aooa tliat with 
dooftoaao ta tMipoyntiivo tho froo n^olnao dooroaaoa and tho 
plota of \ 09 A iMooa* laovoaaiasSjr novo noa»Unoav« Ao 
tut tf— r^lmm appvoaolioa aoro tlio to»ioa«sr ^ ' ^ ^ 'X^* •^ -
pXota to aot«A'* Uaoavity Hooama prwuiaaat. At tida 
ata«o oaa aajr oaipoal a a«va ali^pa of t M a plot vldali aar 
7.5 6.0 8.5 
fO^/(T-To ) 
9.0 9.5 10.0 
FIG. 3 PLOTS OF In 0T ^ AND In AT ^ VS. 1/(T - T^) FOR TBABr * 





5.0 5,5 6.0 6.5 7.0 
W^ / (Tin T /To) 
PLOTS OF In 0 AND In A \/5. / / Tin T/TQ FOR TBABr *PdCl2 
MOLTEN SALT SYSTEM 
F/G. 5 
^r/(T-To) J 
PLOTS OF E^^^ VS rritT r ,-i2^ 
MOLTEN SALT SYSTEM dCl2 
3.5 4.0 4.5 5.0 5.5 6.0 
W^/V, 
FIG-s PLOTS OF VISCOSITY AND EQUIVALENT 
CONDUCTANCE AS A FUNCTION OF 
RECIPROCAL OF FREE VOLUME FOR 
TBABr *PdCl2 MOLTON SALT SYSTEM 
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hm eoiMiid«r«A MI tli* •»«rfi*iie« of ft nmt pliaa* ot s*vo 
BoUlltjr 90»K#ft«i»ff ft r9Vf hinli irlftooftity of tli« orAftr 
af 10^' poiftft* tlaftrftfor«9 on* »ftar ittftglikt th« ftxifttftrie* 
of Wf wglomB in s miMg%m totrforftt^vv 40f<iadi^ % lapopoirty 
v i s . t Anrlkftiiisaif Abovo tii« ftoltUig j»oi»t of %b» ooXv«Bt» 
»oa«^n*li«iiiiui IHIIOV tlio iseltiag i^oiat of tho i»»lT«mt waA 
a^alA Arriiftiiiiift no&r the l^ft&« trftuftitioii t«af«ifftturo« 9^ « 
thlc idoa 1ft fiint)#r w^pliftftiaod ^ «x@iEii&lfi£ ti»» i^ara^ottra 
asS %lm stmx&iirA dMwimtiame co»pnto& IJH tlio osfto of Hon-
lififtftT o^ufttioiis* In vlftw of tii@iit fftotft tJift ftp|ili<»il»lUty 
of tho envlrofiffiocitftl. i^eloJEatioa modtX i^sM.) vft» oxamiiiftd* 
Acoov&i3eii2y« tlio viftooalt? @&^  t ^ eoiMluetiiiiot Satft «or« 
l9@8t««quaarft« f lttod to %im fiim parameter BM «qaati@ii mad 
tho bftftt^fit pixt@m»t9T6 aro ai@t@6; in faKLft ir« 
Tillies V* feXliBMltftVft o f £t^t iOBft ($1 lOfti 1 2 ) * 
0.9840x10**^  2.629$ 2.^$ 2$0f0 3.1&5 0.020 
(0«0f«9} (3.4996) Cna6d8)(2iO.O) (4.000) (0,020) 
ft ?ftfft»fttftf« ftMftiftftd twvm ft^ttlTftlAnt ftoadttotftttftft 6«tft 
ftTft gkw^m withiM pftTftntiMOftft. 
th» •ftftiTil.ftft of ftfttivfttiftft t9r viftftftftity aaA ftoa* 
107 
dttttftao* oottftiliid ft9m D M iMriVfttivvs of tlM thaew pmtm^ 
mvtw Vff aad t te (3111 •t««tl»M» •»< t te f i ' t* p«riB«t«p 
Ian •totttiea. XA • i i i t i M i t« %h» mhoiw <ltnTatiT»»« tb* 
n«At«l. f lots ot liiY|^ «nA IttAititftstiit Ta2ni»f> ••raiia 1/f 
I t i« el«fir £roB ¥aM« tfX thmt th» • i t«r^«* Qf 
aotiTstion la t^« Arrhsmixm r«gioa» i««»t at ii%lMir t«Bp««> 
ratttr« id^ a fotaad to tw iQ&a|>«ai}«fit of tlia «o4ltX us«A« Xa 
tHo JUmttr tinip«rat\9a ragloat bovovar* tjtt« I^ ^ TaXuaa «i f f«r 
a i^ i f leant I j r a» tlio tuooi^Avi^mnixm aat ura AcMslaatoa* flila 
&mi ^ attrltotaa to tue ooliaiiira latai^otloa of ttie Gfmpo»-
tm&t Si^ eolaa of tJat ay@t«ia imdar attt^« On daaraaalug tita 
tamparatura i Figure 7) titer oouloiKbla foreaa ava oa^ paotaA 
to Inoraaaa vMXa tlia trit« 'volmat A9efmsmio* Thism^ faetora 
aj^ jpaar to l»a raafonaibla for %km aon^llnear iMiiavlour of 
tlia ajratoA aadar AlaoaaaiMi* Hoifavar» tba valaaa of •»•¥>• 
Igiaa of aatl'vattaa oMalnaA fvoa tlia darliratlva of t ^ sm 
a^aatlatt ara l a iraaaaoa^ foaA agraaoiwit wltli tlioaa oUtalaad 
imm W» an^arlamtai iralnaa (!••«» ta&i^ftt valaiaa}* xt la 
Haaanaa af tlHi faot tlia;! tlM flira pavwMtar a^aatlim ooaai« 
tlM kaala af tma faat 99m aaa aaggaat tliat tiMi MM a^aatlom 
la atava t^faatlvalir applieaMa ta atflalai tlia aaa^Uaaar 
taayavataia Aayaadaaaa af tHa traaayavt yiayavtlaa 1« aa i i 
ay a taaia* 
14.0 
F(G. 7 PLOTS OF ENERGIES OF ACTIVATION ASA FUNCTION 

















E S SSI 
r» ^ ©* e 
S ID 
















CI «• «• 
y\ rv o o 
CM 
» 8 « S S S g 
• • « • • • « 
CM CM « • O O 0 ^ O 
MJ, tf^ O ^ «» ^ |f^  
!a» f * qj en CM m o> 
a\ ^ ¥\ t4 CM « - o 
a F *^? s*^ ^ ^ ••5 « s > ^ ^ «5? # 1 * y s ® r - o O * * ^ ? - ®<M t»\t*-
• * • • • • • • • • * » • • 
¥\ ¥\ (M(M «»fM « • « > O O tfkO <fs 9% 
*:1 'i^ n ' ^« *?? *? ?^ 
( A ^ « r i i \ I 'vir cMi«% « M C M •i«* o** 
o 
































































o i 9 I 5 
i I 
8 
AM B M U n I X 
Ill 
Am OBXm»3Mtii0n gf Aetlwtiett aa»ygy 
or 
aa X • ia Ay • aiy/iiT (1) 
On dif f«r«i t i«t ioa viti i ro«p0ot to iirv«r«o t«Kpor&tttiw 
t -1 
d 111 T 
* ^ / S (2) 
! l ^ WJr eqinatlon for fl3a.dlty» # maA o<ittivale&t con* 
t • Ayf^^ SXP [-ky/Cir - f^) J 
or 
T « l l l A y » y 2 1 a T « . lEy/(f • f^) C5) 
d la T 
d(l /f) 2f 
• l y / i f - y 2 t^ (4) 
Coayariac otaatioa (2) «ad (4) 
« y . a [ V C f - f ^ ) 2 . 1 (5) 
fh» oerro«%«d •• l l fwi ioa •aorfir aajr 1m vr i t toa as 
112 
COT £^ • |ftf • SLk^ff/if • I^)T (6) 
Xlw •quation b&8«d oa tMa aaaaX eazi ba wrlttta 
iMi 
:Uk Y (» |f or A) • aa Ay • lEy/[jr in (S/ITQ)] (?) 
^herafara* 
d In Y 
«(f/f) 
2 1 • m <2/3J^ )^J/[ln (f/f^)} <e) 
Cospaxlns aquation (2) @M (S)» va obtain 
4^ - 4il6^  [l • In (2/f^)|/{ln (ays:^,)}^] (9) 
At f/f^ « constant* o* equation (7) &m baoome on 
6iff«rantiation with f - I 
4 In T 
mmmmmmmtm • »lKy/aa a (to) 
Xn«rafova» li^  at oaaatant S/f^ « a Mgr 1»« writ tan aa 
Mj m SLk^/U yt^ (t1) 
113 
( i l l ) C>lctt3jtt4on of mpBT9«t agtlvation •uTior ttom 
fh» «q>iiktlon for iriBooslty \mM& on &m sm; ttt 
m^ - m (6»A)^ *[^  fey^* (V2)0. QY^ 
[^AsJ -^  el^ Cf - V * )f'^ Y/*^ !!? U2) 
e. tt • X ] (13) 
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